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NEW! Warner & Swasey 2 AB 
ingle Spindle Automatic Bar Machin 


-.- provides fast, automatic production 


of short, medium, or long-run precision bar jobs 


This new 2AB machine 
has a 3-inch diameter 
bar capacity and a 

Ya" working stroke. 


Sets up fast... 


like a turret lathe 


‘ow, the shop-proven, cost-cutting 

features which have made Warner 
& Swasey Automatic Chuckers so out- 
standing in their field are available in 
a new Single Spindle Bar Automatic. 
Most important among the profit- pro- 
ducing features of this new Warner & 
Swasey 2 AB are: 
@ FASTER SETUPS —With no cams to 
change, time-consuming set-up proce- 
dures, usually encountered with auto- 
matic bar machines, are eliminated. 
Even your smallest lot bar jobs can 
now be produced economically on an 
automatic basis. 
® GREATER ACCURACY—Only two 
wide—and widely-spaced—bearing sur- 
faces support the turret. Thus, cumu- 
lative tolerance problems in con- 
ventional “multiple bearing” turret 
location designs are eliminated. 
@ EASIER TOOLING FOR COMPLEX 
WORK —Flexibility and accessibility 
of the 2 AB’s cross slides and pentagon 
turret enable the use of a wide variety 


of machining methods. One operation 
usually handles even the most com- 
plex workpieces. 

@® POWER FOR TOMORROW'S JOBS 
—TODAY—The 2AB’s 25 horsepower, 
reversible motor more than meets 
today’s rugged metal removing 
requirements and, coupled with a wide 
range of spindle speeds, permits the 
efficient application of the latest cut- 
ting tool materials. 


@ “FREE” CUT-OFF TIME —An inde- 
pendently-operated cut-off slide allows 
full utilization of both front and rear 
cross slides. The cut-off cycle may be 
started during any one of the pentagon 
turret stations. Thus, cutoff can be 
progressing during subsequent 
machining providing a cut-off cycle 
which is virtually “free”. 

® AUTOMATIC RESTOCKING INDI- 
CATOR—This ingenious device in the 
hydraulic bar feed mechanism auto- 
matically stops the 2 AB and lights an 
indicator light on the operator’s con- 


trol panel before the bar bein 
machined runs out—prevents tool dan: 
age from improperly-gripped stod 

Why not call your nearest Warne 
& Swasey Field Representative and gx 
the complete story on the new 2 Ab 
It can help increase both producti 
and overall profits—so important it 
today’s highly competitive picture 


WARNER 
SWASEY 


NO MATTER WHICH WAY YOU TURN...WARNER & SWASEY CUTS COSTS 
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DIAL ADJUSTABLE TENSION 


MASTER PUSHERS 


70 


72 WITH 
72 CARBIDE PUSHER PADS 


89 Scrap due to short pieces and scored stock reduced up to 500% 
95 is reported by users of Dial Adjustable Tension Master 
08 Pushers equipped with Solid Carbide Pusher Pads. Another 

common experience is a 50% reduction in down-time 
36 to adjust feeding tension and replace worn pads. 


— It’s so simple to obtain the exact tension desired by turning 
the sleeve and reading the dial. The larger numbers 





besmie indicate higher tension and the smaller numbers 
all indicate lower tension, Thus the tension can be adjusted 
| precisely right for each combination of material, 
stock weight, stock finish and feed-out length. 
ditor Reduce scrap and down-time, increase production with 
ditor Benco Dial Adjustable Tension Master Pushers and Carbide 
g Editor ’ e 
a Pads. They're the most profitable tools your machine can use. dial the 
Write for new catalog. right tension 
for your job. 
Aanaget 
a Pat. Nos. 2,833,545; 2,752,161; 2,836,425 


BENCO COLLET MANUFACTURING CO. 


CLEVELAND 14, OHIO 
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. if you're aiming for lower 
grinding costs and falling short 
. .» if you can't keep your 
tools “pointed” within your 
grinding budget, why not try 
United States Diamond Wheel 
Co.'s on-the-job “PROGRES- 
SIVE SPECIFICATIONS.” 
They'll show you the ultimate 
in high-finish production grind- 
ing. This scientific system has 
proved profitable on every 
application and it is warranteed 
to do the same for you. 


PRESSURELOK® IS BEST 
PRESSURELOK (the Perform- 
ance bond) makes the best 
of Diarnond wheels because 
it scientifically combines war- 
ranteed amounts of graded 
Diamonds distributed in con- 
stant density throughout a 
perfect bond which wears 
uniformly at the ideal rate 
of Diamond usage. 


oornonnonnannannonnanAnAnDONDAe 





THE PERFORMANCE BOND 


of your specification, warranteed 
when properly operated, to give you 
the lowest cost per cut of any wheel. 
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=> 
Ss This wheel is a precise duplication 
Ss 
— 
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S 
SS 
= 
SS 
= 
SS 








Zé OHHOHOHHON 
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Write for our catalog No. 957 
or call us at Aurora TWinoaks 
7-9181 for “Progressive Speci- 
fications” on your job without 
any obligation on your part. 


UNITED STATES 
DIAMOND WHEEL CO. 


835 ILLINOIS AVENUE AURORA, ILLINOIS 
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personally speaking ... 


Dear T & P Reader: 


The front cover of this issue is No. 2 in our series of new machin 
tools which are being introduced during 1960. As you no doubt know, 
there is an American Machine Tool Exposition to be held in Chicagy 
in September, and the Gisholt machine that you see on this front cove 
will be demonstrated then. Don’t wait until September, though, if yoy 
need the capacity offered by this new Gisholt Automatic Ram Typ 
Turret Lathe. 


Inside this issue the subject of carbides is featured extensively. 
sure you will be keenly interested in reading Common Sense 
Carbide Tools. And if you need to work with some of the exotic 
metals, you may well be able to pick up some valuable ideas from 
Machining High Temperature Alloys. Also on carbides is a pictup 
story describing a progressive segmented carbide die which we thig 
probably is the largest ever built. i 


Besides the carbide subjects, there is another article in our swaging 
series. Also, you will find valuable management information in @ 
article which features an interview with a depreciation expert. An 
these aren’t all. There are many other valuable-idea items all through 
the issue. 

I ran across a few facts the other day that intrigued me greatly. 
Perhaps they will interest you, also. Did you know that in the United 
States during the past ten years: 

15 million people have died. 

16 million marriages have taken place. 

Some 39 million babies have been born. 

Over one-third of all present families in the 
U.S. have been formed. 


You will be.interested, too, in contemplating the following facts: 
Out of the 175 million people in the U.S. to- 
day, 71% do not remember World War I. 
44% do not remember what conditions were 
like before World War II. 
57% have no personal recollection of what a 
major depression is like. 
49° cannot remember Russia as an active 
ally of the U.S. 


If your memory extends beyond these, you can at least be sure that 
you have had an awful lot of experience and have seen a lot of fabu- 
lous developments. 


Cordially yo 
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VR CREATING THE METALS THAT SHAPE THE FUTURE 


Vacuum sintered steel cutting carbide grades are more versatile 
V- wa because precise control during vacuum sintering removes trace 
impurities . . . increasing the strength of V-R carbides and their 
ability to withstand cutting conditions which generate extreme heat. 
vacuum s i n te r i n g Vacuum sintering is one of the many reasons for the superior 


performance of V-R’s new carbide grades for machining all types of 


ma kh es steel and the new superalloys. At V-R, the finest in modern 
equipment is effectively combined with the metallurgical knowledge 
be tte fr ca rb j d al gained through 30 years of carbide research and manufacturing 
ire that experience . . . experience that means better carbide for every use. 


yf fabu- 


Ws-‘TR_) VASCOLOY- RAMET 


872 MARKET STREET a WAUKEGAN, ILLINOIS 
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» This is the largest press of its kind 
" jnany tool and die shop...40 feet above ground, 
3 15 foot substructure—total height 55 feet. 


WILL NEVER RUN PRODUCTION 


That’s right! No production! This 
giant press and 11 others at Efficient | 
Tool & Die Company, are used only for 


DIE DEVELOPMENT, DIE TRY-OUT 
AND DIE DEMONSTRATION RUNS 


Our business is building dies and tools... medium size, large, or the very 
largest...for ranges, washers and appliances of every type, bathtubs, 
caskets, gasoline pumps, parts for agricultural and earth-moving ma- 
These Presses Can chinery, aircraft and missiles, trucks and automobiles. | 
Help You! 


For example: We can de- : ij 
velop and demonstrate a — ~ ee J . 

new deep-drawing tech- [I A Sez ——— rm > ss on 

nique. Or we can work a , - ' 

tough, heat-resisting alloy 

sheet into a complex shape. 


Bi com nrcate Sahl The Efficient Tool & Die Company has expanded its capacity...enlarged 


Mansfer dies. As another its plants, added big new machine equipment, a complete Model, 
"example, we can draw, in : ‘ ! sada | 
ine piece, a heavy gage Keller-aids and Pattern Shop. No job is too large for our facilities. 


deep-d tamping t : , ih! sae a ‘ 
lice a costly pieced and Your inquiry will initiate prompt and decisive action. 


THE EFFICIEN [mm & DIE COMPANY 


9314 ELIZABETH AVENUE ¢ CLEVELAND 5, OHIO 


Arr —Sr 


is Cael BE aaa 
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TWO PLANTS IN CLEVELAND, OHIO 











THE OLD WAY 





ie 
a i 
Ry : 
ae? , : 
_ ’ a, - s | 
7. — . 
== oi _— 
THE PLA-CHEK WAY _ 


See How PLA-CHEK 
Cuts Inspections from 
Minutes to Seconds 


Notice the wrist light photos above. Just a turn of the 
Micrometer thimble and PLA-CHEK is set. Far fewer 
motions, far less time . . . and guaranteed accuracy to 
-00005” throughout this PLA-CHEK’S entire range. 
No gage blocks or reference surfaces to touch—body 
heat can’t affect it. Setting time 10 seconds... in- 
spections in 1/5 the time of older methods. That speed 
and accuracy is being proved daily in thousands of 
installations throughout industry. 

There are many other time-saving and money-saving 
features of PLA-CHEK Gages. Let us tell you about 
them. Write for complete, detailed literature. 


COMPLETE RANGE OF SIZES 
PLA-CHEK Gages are available in a full range of sizes to 


meet every inspection or surface plate layout requirement. 
Models are: The easily portable 6” and 12” sizes and the 18” 
size (shown above) are guaranteed accurate to .00005” 
throughout their entire range, and the 24", the 36” and the 
48" sizes are guaranteed accurate to .0001” in any 24” length 
or .0002” over their entire range. 


u 
4 
a 


re 


PRECISION RISERS 

Built with the same precision as th 

gages themselves, PLA-CHEK Gage 
Risers may be used to extend the useful- 
ness of every PLA-CHEK Gage from the 
smallest to the largest size. Available in 
6” height for 6”, 12”, 18” PLA-CHEKS 
«++ 12” height for 24”, 36”, 48” models. 


TOOLING & PRODUCTIGN 


MICROMETER THIMBLE 
is graduated to .0001” and provides 
dimensions between 1” steps on measur- 
ing bar. Measuring bar of the 18” model 
(as illustrated) and larger models, can 
be adjusted to enable the user to take 
readings up or down relative to a center 
line or other reference line on the work. 


GAGE COMPANY 


P.O. BOX 3806 


DETROIT 5, 
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What’s Happening | One of the reasons for develop- place the insert than recondition 
To Carbi des? ing mechanically-held cutting in- its cutting edges. 

1“ sert tooling a few years ago was Although indexable-insert tool- 

by Philip M. McKenna to reduce costly tool resharpening ing saves regrinding expense and 

by the user. This development is much machine downtime to change 

As president of Kennametal, similar to the transition from the tools, traditional practices have 

Inc. Latrobe (Pa.) carbide single-edge razor to the safety ra- continued in many shops. But, due 

manufactere: eatin sone zor with dispensable blades. The to a recent revival of interest in 

eecround” — “predictive” new type tooling accommodates Taylor’s concept, more progress 

information on the subject, small wafers or inserts of tungsten | was made during 1959 in the ac- 

which he shares in this article. carbide with six, eight, or ten cut- §_ ceptance of this new tooling than 

ting edges which can be rotated or in any previous year. In addition, 

indexed in seconds to provide sharp progressive tool engineers found 

cutting edges. When all edges are this new principle adaptable to 

dull, it is more economical to re- ... Continued on page 10 


A BROADER USE of tungsten 
carbide in many industries be- 
came more apparent last year. This 
was evident not only in the metal- 
working industries, the original 
large volume users of carbides, 
but in the other areas where it 
gained wider acceptance as a ma- 
terial of construction for making 
vital machine components. 


° a 
In metalworking more articles, new Di- Acro 


chiefly of steel, cast iron, and al- 


loys were produced with tungsten - 
aubide cutting tools and cold. | LULITCU punch press 

working dies in 1959 than in any 
previous year. Yet the total cost 
of such working tools, plus the 
cost of maintaining them, was no 


greater than in recent years and | Accura te 








the cost-per-piece was greatly re- 

duced in many shops. : e* 
This increased use of tungsten 

carbide in metalworking was ac- Burr-Free 

celerated by an urgency to reduce - NV y Pal @ hale in @ 


production costs. One reason the , ie Aemeter front 
eae “ operated back 


industry was able last year to rs e e and side gauges 
match the volume of previous Ul iC 1] 1S at oon os apa 
years with a relatively smaller in- 

vestment in tooling was due to the re 
“re-discovery” of a concept an- 12 R t t 

nounced in 1906 by F. W. Taylor O a ing 
concerning the economical use of 
tools, machines, and men. Tay- e 
lor’s concept, which was put into St C 

practice by more tool engineers a 10nSs 
last year, deals with the length of 
time a cutting tool should be used | The new Di-Acro 4 Ton Turret Punch board, asbestos, paper, cork, leather, 


before being reconditioned or re- Press $F ag ip oo 1 close — rubber, plastic and other sheet ma- 
punching of round, square, oval an terials. 

mas ra Pens tee | tana he om (1 fo "Disa mounted trta—aiaye 

‘ . Rotating turrets provide rapid index- handy. Standard clearance between 

cal to have high-priced labor oper- ing for single or sequence punching. punch and die is .002”. Choice of 6 

ate costly machines at fractional Precision hole location quickly obtained other clearances at no charge. The Di- 

capacity in order to prolong the | With Micro-twin gauges. Punches sheet Acro Turret Punch Press is safe, simple 


life of expendable cutting tools metals up to 16 gauge mild steel, fibre- to operate—requires little maintenance. 


Comm ba 4 yellow » espe pat re uhehan ae prone 
* ’ i . name you 
Some Still ‘Baby’ Tools ie Di-Acro distributor or write us for Quick Facts Folder de- 
Despite Taylor’s widely accept- a <3 scribing this and other Di-Acro Machines. 

ed theory, many machine opera- ETALWORKIN . O’NEIL-IRWIN MFG. co. 
tors and tool engineers continued *pronounced die-eck-ro 315 8th Avenue - Lake City, Minn. 
to “baby” tools at the expense of 
time consumed by skilled opera- 
tors on costly machines in order to 
reduce tool reconditioning. 
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. . - Carbides from page 9 
many special tools for precision 
boring, milling, grinding, and 
other operations. 

The use of tungsten carbides in 
the mining industry advanced in 
1959 despite lower prices for coal 
and other minerals in world mar- 
kets. The same high hardness and 
durability of these materials that 
improve productivity in the met- 
alworking industry are also in- 
valuable in providing uninterrupt- 
ed operation in mines. Because 


MOSTLY— 


carbide tools wear longer and pro- 
vide faster penetration, whether 
used to cut abrasive minerals, drill 
holes for roof pinning tools, or 
drilling b'ast holes in mines and 
quarries, the use of tungsten car- 
bide is expected to expand in the 
mining and related industries. 


In deep well drilling for oil and 
gas, the high wear-resistant pro- 
perty of tungsten carbide alloys 
helps reduce the frequency drill 
columns must be pulled from holes 
10,000’ deep or more to replace 


THEY TALK ABOUT OUR NEW 


ORTELVATOR® 


eo § 
=a HANDY HAMILTON PORTABLE ELEVATING TABLE 


POINT 
SUPPORT 


LOWERS 
POSITIONS 
TRANSPORTS 


all compact, heavy loads! 





Top plate locks by 
gravity at any at- 





tained height when 
hand-crank pressure 
is released. 








EASE OF MOVEMENT 
SAFETY 


INHERENT IN DESIGN 


FIVE STANDARD MODELS 


(capacities 
to 5,000 pounds) 








Write for FREE LITERATURE BATCH No. P-800 


THE HAMILTON TOOL COMPANY 
832 SOUTH NINTH STREET - HAMILTON - OHIO 
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parts. Tungsten carbide is not only 
used as cutting elements in dril] 
bits but also as nozzles to resist 
the severe abrasive action of slur- 
ries pumped under high pressure to 
remove cuttings from the well. 

In milling and crushing ores as 
well as other abrasive substances, 
tungsten carbide gained some ini- 
tial acceptance in recent months, 
High Pressure Uses 

The high rigidity of tungsten 
carbide, which is three times that 
of hardened steel, and its ability 
to resist deformation under ex- 
treme pressure, are receiving wid- 
er recognition by mechanical en- 
gineers. Typical applications of 
this property include pressing 
chambers for transforming carbon 
to man-made diamonds and pres- 
sure cylinders for making poly- 
ethylene by methods that compress 
gases at 35,000 psi pressure. 

In boring deep holes and grind- 
ing, the high rigidity of tungsten 
carbide reduces vibration and 
chatter to provide better surfaces 
and meet high precision require- 
ments. During the year, bars of 
tungsten carbide over 5’ long and 
weighing nearly 400 lbs. were de- 
veloped for drilling powder cham- 
bers in large caliber guns. Only a 
few years ago, such an application 
might have been considered un- 
economical. 

Recent progress in making syn- 
thetic diamonds on a commercial 
basis should provide a worthwhile 
benefit to the carbide industry as 
hard carbide alloys are _ best 
ground with diamond-impregnated 
wheels. As the supply of these dia- 
monds becomes more plentiful, the 
cost of precision forming of tung- 
sten carbide parts will be reduced, 
thus giving designers greater lati- 
tude in using carbides to make in- 
tricate components. 

Military Uses Up 

In armament, increased interest 
was displayed during the year in 
tungsten, niobium, and tantalum 
as well as in their carbides. This 
is largely due to the fact that 
tungsten metal has the highest 
melting point of any metal and 
tantalum carbide has the highest 
melting point of any carbide. 

Inasmuch as the carbide industry 
has used tungsten, niobium, and 
tantalum, and their carbides for 


. . » Continued on page 12 
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From original design sketch to 
finished press, at right, H-P-M en- 
gineers apply the experience gained 
from literally hundreds of other 
“modified” standards. This press 
was expressly designed for high 
speed production of bar shapes, in 
refractory metals, carbides, etc. 
Force is infinitely variable up to 
3000-tons downward with 1500- 
tons side action. A smaller internal 
ram provides separate action with 
over twice the speed for work less 
than 1200-tons. 


HOW MODIFIED H-P-M STANDARDS TRIPLE 
THE USEFULNESS OF METALWORKING PRESSES 





a — 
eS 


t 


4 


4100 CUSTOM 


TO CATALOG 


But Just Right For The Job 


_ You won't find this 3000-ton H-P-M press 


in our catalog, but it fits the job for which 
it was built . . . like a glove. It’s a typical. 
When people bring problems to H-P-M, 
this is what happens: Experienced engi- 
neers analyze every phase of your produc- 
tion task, establish the physical needs and 
layout the basic requirements in a machine 
such as illustrated. Standard elements are 
recommended in the majority of cases. 
The result —a standard press, modified 
with control and power essentials to fit 
your range of products exactly. Special, as 
required to handle your production prob- 
lem with greatest efficiency; standard, to 
the extent that minimum engineering is 
required due to the hundreds of presses 
designed in the past for special require- 
ments. 


You're under no obligation if you ask 
the “why and how” of this specialized 
service. Write or call for complete details. 
See how better quality production can be 
planned more efficiently, at lower costs. 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 
A Division of Koehring Company * Mount Gilead, Ohio, U.S.A. 
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Typical 12 position 
Model ST-A9 Indexing 
Unit with precision 
shot pin locating 


Distributor rocker arm 
and contact frame 


2-Add washer 
3-4-Load frame 
5-Align shaft hole 
@ At the right is illustrated the oper- 6-Insert shaft & stake 
ations performed on a recently 7-Idle 
designed Halm high speed assembly 8-Punch & o6d fibre washer 
machine. All working units at index 9-Add brass washer & stake 
Stations are cam operated from the 10-Check for electrical shorts 
index unit cam shaft. 11-Idle 
Standard Tool Indexing Units, 
“The Heart of Automatic Machines” 
are available in many sizes and types 
to solve most automatic production 
problems. 


Better Products 


_at Lower Costs 
aes | thru Better Methods! 


x 4a . 
_— 

% - Technical Standard Tool puginens ot be pleased to 
- help you in selecting the indexing unit to 
f Booklets meet your exact requirements. 


- ~ i Sent on Also ask for Standard Tool facilities 
Request! brochure. 
STANDARD TOOL & MANUFACTURING CO. 


251 LAUREL AVENUE KEARNY, NEW JERSEY 


sa calcencaltienieg cea 














Since 1910 


CIRCLE INFORM-A-GRAM KEY NO. 12 





TOOLING & PRODUCTION 


. . « Carbides from page 10 
years in the manufacture of 
cutting elements, this backgro 
becomes of increasing import. 
in the development of today’s mi 
tary equipment. Niobium, having 
low neutron capturing properti 
which may make it useful in atoms 
ic energy, has been an every 
constituent in carbide alloys since 
1938. : 
Beneficial effects from the stops 
page of stockpiling tungsten by 
the government became evident 
during 1959 as the world price of 
$63 per unit, in effect several years 
ago, dropped as low as $16 per unit 
last year before recovering to the 
recent price of $26 per unit (ine 
cluding tariff) to consumers 
this country. The recent announgs 
ed discovery of 40,000,000 lbs of 
contained tungsten in the Yukon 
territory to supplement currently 
economical supplies from Korea 
and other sources should give as- 
surance of an adequate supply to 
support the use of tungsten carbide 
on an expanding scale. In addition, 
the statistical surplus of tungsten 
in ores, chiefly in U.S. Government 
stockpiles as reported by U. §& 
Bureau of Mines, constitutes 25 
years’ supply based upon rate of 
consumption over the past five 
years for all purposes. end 





The Inform-A-Gram Card fol- 
lowing Page 100 is for your 
convenience in making inquir- 
ies. 











Deaths 


George H. Halpin, 69, vice 
chairman of the executive commit- 
tee of Minnesota Mining & Mfg. 
Co., died Oct. 19. 


Howard L. McGregor, 72, chair- 
man of the board of National Twist 
Drill & Tool Co., died Nov. 7 in 
Detroit. 


Patrick J. Gibbons, 69, execu- 
tive vice president of Vanadium 
Corp. of America, died Nov. 28 
in his home in South Orange, NWJ., 
after a long illness. 
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om tricky shapes 


are tougher, stronger, 
7-~ last longer when 


f/ \ 
J 
, 


\. made from 
92100 steel 


F you make tricky-shaped parts, like those above, 

you can make them tougher and stronger with 
Timken® 52100 steel. Its fully spheroidized structure 
makes 52100 easy to machine. Yet it retains full strength 
and hardenability. 


Timken 52100 steel is a high-carbon alloy steel with 
high fatigue and tensile strength. It has good harden- 
ability throughout its cross section, withstands work- 
ing pressures up to 200,000 p.s.i. easily. It will oil 
quench to a maximum hardness of 65/66 Rockwell C 
in normal sections. 


And you can be sure of uniformity from order to 
order with Timken 52100 steel. That’s because of the 


Timken Company’s rigid quality control, from melt 
shop through final inspection. Pioneers in producing 
52100 tubing in the U. S., we are the country’s only 
source of this steel in all three common forms: tubing, 
bar and wire—one of the world’s largest producers 
of this versatile alloy. 


For your small run or emergency requirements, we 
maintain a mill stock of 52100 tubing in 101 sizes 
from 1” to 10%” O.D. We'll ship your order within 24 
hours of receiving it. Send for complete stock list of 
available sizes, grades and finishes. The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable: ‘‘TIMROSCO”. Makers of Tapered Roller 
Bearings, Fine Alloy Steels and Removable Rock Bits. 
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DRexel 6-4222 ESTABLISHED 1927. 


WILLIAM T. HUTCHINSON CO. 


53 BROWN AVENUE SPRINGFIELD, NEW JERSEY 


HUTCHINSON HSS BLANKS 





115 Pieces - COMPLETE —- .040” to .500” — $88.00 


your choice of two tolerances 
+ .0002” — .0000 
or 


+ .0000 — .0002” 





JOBBER SET LETTER SET WIRE SET 
$32.27 $29.03 $27.40 


in Huot Index in Huot Index in Huot Index 











M2 — HIGH SPEED STEEL — 64 "C" scale hard — gage tolerance — mirror finish — parallel ground. 


ANY DECIMAL DIAMETER OF STANDARD LENGTH 
.012” TO 1.000” SHIPPED ON 24 HOUR NOTICE 
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EXCLUSIVE twin 
elevating screws 


Three large, precision-hobbed, 
equidiameter plate gears provide 
simple, maintenance-free power 
transmission to both, elevating 
screws. This positive and accurate 
drive maintains perfect synchro- 
nization of elevating screws. 





DEFLECTION REDUCED 


--. accuracy increased 3 times 
over single screw design 


Conventional Single Screw 
Design — color indicates shorter 
length of contact between knee 
and column ways when heavy 
work load is off-center. The re- 
sult is table deflection, strain on 
screw and excessive uneven wear 
on ways, 


New TF Twin Screw Design— 
color indicates no change in con- 
tact between knee and column 
ways with heavy work load off- 
center. 

Result: maximum rigidity and 
accuracy with minimum wear on 
screws and ways. 


Heaviest cuts, 
highest accuracy 
through 
balanced design 


KEARNEY & TRECKER Jf SERIES 
MILLING MACHINES — WITH 
BALANCED-ACTION TWIN SCREW KNEE 
SUPPORT — INSURES RIGIDITY 

WHERE IT COUNTS 


The twin screw knee support is just one of the 
many superior design features of the Kearney 
& Trecker TF Series heavy-duty, knee-type 
milling machines... unequaled in their class 
for rigidity and long-lived accuracy. 

Other important features of the balanced 
design TF Series that add up to maximum 
rigidity and accuracy include — massive col- 
umn with solid, extra-wide, full-length way — 
one-piece knee with wider and longer ways — 
increased bearing area between solid cast table 
and saddle — double “Vibra-Void” overarms 
on plain and universal models — perfectly 
balanced three-bearing spindle — and many 
other engineering achievements that make 
these “mills” a best buy for versatile heavy- 
duty machining. 

Choose from 48 models in plain, universal 
and vertical styles in size Nos. 2, 3, 4, 5 and 
6 with 10 to 50 hp. 


FOR THE WHOLE STORY... 


call your local Kearney & Trecker 

representative or write today for Bulletin 

TF-58 .. . 54 pages packed with i 
eye-opening facts and complete specifications. /= 
Check the complete Kearney & Trecker 

line before buying any “mill.” 





7 KEARNEY TRECKF 


KEARNEY & TRECKER CORP.’ 


6800 W. National Ave. + Milwaukee 14, Wis, | 


Phone — GReenfield 6-8300 
«-.-Direct Distance Dialing Code 414 
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Yoder Rotary Slitters 
reduce inventory... 
speed production 


To help meet the demands of tight production schedules, 
YODER Slitters reduce mill-width stock quickly and 
economically to desired widths. If your needs are as 
low as 100 tons per month, time and manpower savings 
alone will offset the cost of your YODER Slitter in 
a matter of months, while reducing basic inventories. 
Compactly designed, standard YODER Slitters are built 
to handle standard coil widths...completely engineered 
lines for special requirements, 


ALLL oe 


YODER accessories, such as coil cars, swivel unloaders, 
scrap choppers, scrap disposers, plate levelers and coil 
boxes, make stock handling fast and easy. 


YODER also makes a complete line of Cold Roll-Form- 
ing equipment and Pipe and Tube Mills. To profit from 
YODER’S years of engineering and service experience, 
contact your local YODER representative or send for 
the YODER Slitter Manual. 


THE YODER COMPANY 


S501 Walworth Avenue rs a Cleveland 1, Ohio 


Investigate the many advantages of 
YODER-engineered Slitter Installa- 
tions. Write today for this comprehen- 
sive, 80 page YODER Slitter Manual 
... it’s yours for the asking! 





ENGINEERING 


| VODER } 


MANUFACTURING 
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you get close tolerance drilling with 


UNIVERSAL DRILL BUSHINGS 


— 


ttt Ma tedete hee 4 4 


+ ad 
. 


Accurately machined bushings are essential 


{ when drilling to close tolerance. UNIVERSAL 
Ss DRILL BUSHINGS, of finest quality steel, are 
S carefully tested for 100% concentricity and 
n : 4 hardness, assuring pin-point accuracy and 
‘ . 7 uniform quality. To prevent tool hang-up and 
: 4 breakage, each bushing has a blended radius 
— on the top inside diameter. 

I 


We stock drill bushings in all standard sizes and lengths 
at each of the following offices—Universal Engineering 
Sales Co., 1060 Broad St., Newark 2, New Jersey; 5035 
Sixth Ave., Kenosha, Wis., and at our home office in 
Frankenmuth. Contact the nearest office for immediate 
delivery. 


The Universal Drill Bushing Slide Chart gives accurate 
engineering data for the selection of all types and sizes 
of drill jig bushings up to 134” drill size. You may have 
. one—free—by requesting on your company letterhead. 
At the same time, get your copy of our new catalog that 
> describes all of UNIVERSAL’S products including chucks, 

. tool holders, boring bars, bushings and index plungers. 
a 


UNIVERSAL ENGINEERING COMPANY 


FRANKENMUTH 8, MICHIGAN 207 
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HERE'S PROOF OF PERFORMANCE 


“the spindle capacity, ‘veef’ of the 
machine, and ease of operation 
are really impressive...”* 


RONNINGEN MANUFACTURING COMPANY 


Big hole-thru-spindle capacity 

(31%” in 17” lathe — 21%” in 15” lathe 

— 1%" in 13” lathe) is only one of 

the plus value features you'll find in Clausing- 

Colchester lathes. Here’s a partial list of the 
many more: 


®@ geared-head drive powered by multiple V-belts 


® totally enclosed head and quick-change gear 
box, oil bath lubrication 


multi-splined shafts and gears 


large tapered roller bearings, with oil flow lubri- 
cation . . . most accurate bearings known to 
industry 


high-tensile steel spindle, hardened tapered nose 


® separate rod for power feeds 


@ induction hardened, precision ground bed ways 


®@ precision construction throughout to American 
standards of toolroom lathe accuracy. 


*The result — this user report is typical: 
“‘We like everything about our Clausing lathes. 
The spindle capacity, ‘beef’ of the machine, 
and ease of nen are impressive. The finish 
we get is phenomenal. And, you just can’t 
beat Clausing geared-head lathes for value!” 
Ronningen Manufacturing Company. 


NO OTHER LATHE GIVES YOU SO MUCH FOR SO LITTLE! 


13” cabinet base models, including motor and 
controls, start at $2302; 15" cabinet base at $3221; 
17” at $5070. You owe it to yourself to investigate 
Clausing-Colchester before investing in any lathe. 


Write for FREE illustrated literature. 


CLAUSING DIVISION 


2-115 N. PITCHER ST., KALAMAZOO, MICH. 


ATLAS PRESS COMPANY 
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Wesson Presents a 
New Era of Progress 
with the all-new 


ESSON T-A° 


TOOLHOLDER 


- dimple to USE 
- dimple to \NDEX 
- dimple to STOCK 


Now after two years research and 25 
tested prototypes, Wesson brings to 
industry the all-new Wesson T-A*. Com- 
pletely new in design, performance 
and value, the Wesson T-A* simplifies 
your tooling for throw-aways, saves 
time, effort and money. It has just two 
units plus the tip, yet gives full adjust- 
ability, within its range, for any insert 
or chipbreaker setting. Tool changes 
and adjustments are made quickly, 
easily, regardless of holder position or 
orientation. Write today for detailed 
information on the all-new Wesson T-A*. 



















>* THROW-AWAY 
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te NO. 1 SHANK UNIT—A semi-permanent “assem- 
; bly” consisting of 4 replaceable parts—shank, anvil- 
lator with coined seat and two roll pins attaching 
ICH. the anvil to the shank. No adjusting required. 








FOR FURTHER INFORMATION CIRCLE READER SERVICE CARD NO. A-1 


NO. 2 CLAMP UNIT—Its four parts—clamp, com- 
pound screw, spring clip and chipbreaker — can't 
come apart in use or when indexing tips. Stainless 
steel spring clip retains chipbreaker in any position. 









SIMPLICITY \ you handle more ks 
MEANS with less tooling 


SAVINGS with the 
Mew WESSON T-A 


Here’s Why: 


The new Wesson T-A* has fewer and simpler parts. Indexing is fast, sure. 
Chipbreaker adjustment is easy, positive. One Allen wrench serves any tool. 
Design permits absolute repeatability of settings. 








2 in 1 Anvil-Locator with Flat Anvil Seat 


Precision, one-piece investment steel casting for maximum strength 
and rigidity. Coined seat assures flatness. Zero side overhang 
permits compact ganging of tools. Designed for %6” thick inserts 
but can also use Ye” with locked-in shim. Fine detail in holders makes 
possible use of inserts with radii as small as 4”. Protects shank 
easily replaceable when damaged. New shank purchase unnecessary. 





Wide Range, Vise-Jaw Type Clamp Unit 





Fast, parallel clamping at all times. No breakage of inserts or 
chipbreakers when indexing or changing inserts. Complete clamp 
assembly rides up and down on compound screw. Large clamping 
range. Set low, set back and relieved so chip will not hit clamp. Can 
be used without chipbreaker on cast iron, etc. Design prevents 
incorrect reinsertion if assembly is removed from shank. 








Adjustable, Solid Carbide Chipbreaker 


Adjustable over wide range, with vertical and visible serrations. 
Regrindable six times. Supported and spring-locked in channel of 
clamp yet easily adjusted or removed with fingers. Rides up and 
down with clamp when indexing, cannot drop out. 





% THROW-AWAY 








WESSON COMPANY 177° ooreate teats tee 
In Canada: WESSON CUTTING TOOLS, LTD. 93 Judge Road, Toronto 18, Ontario 


FOR FURTHER INFORMATION CIRCLE READER SERVICE CARD NO. A-1! 
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Why the Contract Shop Owner Prefers -eropucto’ Die Sets 





They help protect his profits 


The contract shop owner prefers Producto die sets 
because they help protect his die performance...his 
delivery promises...his profits. 

The shop owner favors Producto because he can 
choose from a wide range of die set styles and thick- 
nesses in steel, semi-steel or a combination. 

He knows that when his dies are mounted in 
Producto sets, they will retain the precision built 
into them. He can expect maximum die life, maxi- 
mum production with minimum press downtime 
for regrinding. 

The shop owner likes the fact that Producto offers 
him a choice of two classes of precision, and that he 
pays only for the amount of precision he buys. 

He knows that whoever handles the die will spend 
the least possible time taking it apart and putting 
it together because Producto’s Qwik-Fit Guide Pins 
minimize die set assembly problems. 

Most important, the shop owner can depend on 


Wherever die sets are used 


efficient Producto service and sttategically-located 
Producto distribution centers to protect the delivery 
promises he makes to Ais customers. 

When the contract shop owner thinks in terms 
of protecting his profits, he thinks of Producto die 
sets and accessories. You should, too. 


NEW DIE SET CATALOG No. 11 
is another reason the shop own- 
er prefers Producto. It makes 
selection and ordering really 
easy. Write for your free copy 
today. And ask to receive Die 
Set Digest, too. 





THE PRODUCTO MACHINE COMPANY 
945 Housatonic Ave., Bridgeport 1, Connecticut 





PRODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 
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for HARDENING + BRAZING 
SOLDERING * FORGING * ANNEALING 
MELTING * SINTERING * WELDING 
REFINING * SHRINK FITTING 
CRYSTAL GROWING 


THER-MONIC 


Manufactures the 
most complete range of 


INDUCTION 


HEATING 


EQUIPMENT 
ELECTRONIC - LOW FREQUENCY 
MOTOR GENERATOR 


THER-MONIC features 


Contact our factory or your 
local IHC representative 


INDUCTION HEATING CORP. 
181 WYTHE AVE., BROOKLYN 11, N.Y 
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United We Win. . 


Vanadium Tubing . . . 


Carbide Leaders .. . 


Finger Safety .. . 


Purposeful Colors . . 


Low Cost Steel... 


.The Planning Team Approach used by AC 


Spark Plug Division of General Motors for 
a recent ACilloscope project revamped the 
whole operation in just 12 days. A repre. 
sentative of each department concerned with 
the project studied ways to speed production 
facilities. After the problem was determined, 
the solutions were presented by means of 
layouts, charts, and other visual aids that 
quickened evaluation and decisions. This 
method, more efficient and effective than 
memos and phone calls, saved time and du- 
plication of effort. The unified effort proved 
so efficient and profitable that it’s now be- 
ing used in other projects. 


Successful experimental extrusion of com- 
mercially pure vanadium tubing has been 
accomplished by the Wolverine Tube Divi- 
sion of Calumet & Hecla, Inc. A new pro- 
cess, developed by Wolverine and Oregon 
Metallurgical Corp., has overcome the pro- 
blem of brittleness. This tubing is especially 
valuable in nuclear and process industries 
because of its light weight, high temperature 
strength, and corrosion resistance. 

At their national meeting recently, the Socie- 
ty of Carbide Engineers elected Bradford 
Smith, president; George Murphy, vice pre- 
sident; Carl Erickson, secretary, William 
Collins, treasurer; and Charles Andersen, 
William Carr, William Hess, Jess W. Powell, 
and Francis O’Sullivan to the executive 
committee. 


Your ten fingers, your best production tools, 
are the subject of a pamphlet called “A 
Simple Do-It-Yourself Project.” Through 
cartoons, humor, and a few well chosen 
words, the National Safety Council depicts 
the easiest way to lose a finger. They also 
have put out a booklet filled with winter 
driving hints. Contact the Council at 425 N. 
Michigan Ave., Chicago 11, for your copies. 


. In the last few years factories have acquired 


more eye appeal by using pastel colors. But, 
Robert A. Fergusson, Rust-Oleum’s prexy, 
says it’s dangerous to tone down colors on 
equipment and areas that are coded to cau- 
tion workers of potential dangers. Pastels 
are not “strong” enough to do the job. 

A new process resurfaces steel to eliminate 
pits and scale and to provide aircraft qual- 
ity tolerances. Chem-Size, developed by 
Anadite, Inc., permits use of less expensive 
steel for critical aircraft and missile struct- 
ures. It also more than doubles the sizes of 
parts which can be’ fabricated from single 
pieces of material. 
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Announcing the Clearing Torc-Pac 40 
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cutive A startling New Concept in Clutch and 
os, | Brake Design for Large Mechanical Presses 


od “A 








rough Tested in the laboratory and in the field, the new When you have all the facts on the Torc-Pac 40, 

“hosen Clearing Torc-Pac 40 is now ready to accomplish you will agree that it represents an improvement 

lepicts enormous savings in your press operation. over existing press drives as marked as the differ- 

y also e Interchangeable on any Clearing press in the ence between the electric light and the kerosene 

a ’ 400 to 1200 ton capacity range. lamp. 

‘opies. @ A single unit can serve asa replacement unit for WRITE TODAY FOR THE STORY ON THE CLEARING 

yuired all large presses in your shop. TORC-PAC 40 PACKAGE CLUTCH AND BRAKE. 
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Now 


AUTOMATIC 


POSITIONING 


s 
with the 


DIX! y 5 horizontal optical jig borer 


offers you increased 
ACCURACY 
VERSATILITY 
PRODUCTIVITY 


e Automatic po 
to manual ope 
e Projected opti 
for linear motion 
Linear opti prov 1e4 
° Simplified control 
er operating spee¢ 
iameter t 


MBI has engineers available for consultation, guarantees 
service by factory trained staff, and stocks spare parts 
in New York.—Join the long list of leading aircraft and 
manufacturing plants throughout the United States which 
are using the horizontal optical jig borer. 


Demonstrations upon request 
at our conveniently located 
demonstration centers. 


<{> 


M. B. I. Export & IMPORT LTD. 


A DIVISION OF MACHINERY BUILDERS, IN‘ 
475 Grand Concourse, Bronx 51, N. Y. 


Over 25 years’ experience in designing and building machinery 
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Change of Hands 
The Jones & Lamson Machine 
Co. have acquired a large ip. 
terest in Le Progres Indust- 
riel, a Belgian machine too] 
builder. 
Raymond Atchley, Inc., is now 
a wholly-owned subsidiary of 
American Brake Shoe Co. 
Acquisition of Hickman In. 
dustries, Inc., by Bostrom 
Corp. has been made known, 
The Whitney Metal Tool 
Co. recently purchased the 
Throatless shear and cam 
press line from Marshalltown 
Mfg. Co. 
Sales rights to Nerco 2010 end 
mills and other machine tools 
of Naylor Engineering and Re- 
Search Corp. have been ac- 
quired by Glide Control Corp, 

ID Mark 
You now can identify all Gid- 
dings & Lewis products by a 
new trade mark that features 
an intwined G and L. 

Representatives 
Dale W. Freyberg is in charge 
of the new Chicago sales office 
for Scherr-Tumico Co. 
Hugh H. Harris directs Buck- 
eye Tools Corp.’s new Detroit 
sales office. Jack K. Wilson 
assists as area sales engineer. 
Corey Steel Co. has been 
named sales representative for 
the Precision Metals Division 
of Hamilton Watch Co., to 
cover the midwest. 
New distributor in the Phila- 
delphia area for Sandvik 
Steel, Inc.,’s Coromant line 
of carbide tools and inserts is 
Griffith-Raguse & Co., Inc. 

New Combo 
Scottish machine tool maker, 
John Lange & Sons Ltd. and 
the Gisholt Machine Co. have 
formed a joint company 
called Lange Gisholt Machine 
Co. Ltd. 

Coming Events 
Feb. 1-4. Instrument Society 
of America’s  Instrument- 
Automation Conference & Ex- 
hibit, Houston Coliseum. 
Feb. 24-25. Malleable Found- 
ers Society’s Technical & 
Operating Conference, Cleve- 
land, Ohio. 
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versatile “building blocks" for... 


=: simple, cost-cutting set-ups 
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Gives You These 3 Cost-Cutting 
Advantages 








LOW INITIAL COST — for complete toolholder, ” 
holds down inventory investment. Triple pur 
pose, solid carbide chipbreaker cuts replace 
ment expense, too. 


FASTEST, SIMPLEST CHANGING — Exclusive 
“Auto-Lift” pin automatically lifts and holds 
both the three-position chipbreaker and clamp 
clear of the insert for fumble-free indexing or 
replacement. A simple push clicks the chip 
breaker into desired position for light, medium ~ 
or heavy cut. i 


“NON-BINDING” SHIM PIN — Shim held by, 
exclusive tempered spring pin. No screw @ 
freeze or bind from machining heat. 


+ 


yu, ‘ 


Available in a wide range of styles and 
sizes in positive and negative rake holders to 
handle almost any machining job. Send for free 
catalog or contact your nearest Coromant dis- 
tributor today. 


SANDVIK STEEL, INC. 


1702 Nevins Road * Fair Lawn, N. J. * Tel. SWarthmore 7-6200 
In N.Y. C., Algonquin 5-2200 


CLEVELAND ° DETROIT ° CHICAGO . LOS ANGELES 
SANDVIK CANADIAN LTD. » P.O. Drawer 1335, Sta. O., Montreal 9, P. Q. 


FROM.ORE TO FINISHED PRODUCT WITHIN THE SAME COMPANY 


Visit Our Exhibit At The ASTE Tool Show, Detroit, April 25-29, Booth # 227 
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You get all these 


Hus features 


only in 


Federal Indicator 


Full Jeweled Bearings, Unit Construction, Low Inertia Indicating 
Hand, Miracle Movement =® — each of these advancements 
pioneered by Federal has a particular significance to you in terms 
of better performance. AND, with all these plus features, Federal 
Dial Indicators generally sell for LESS due to their wide acceptance 
which has made possible the economies of quantity production. 


Here are the features and reasons why they are important: 


Precision Fit of spindle and bearing for 


Functionally designed Indicating Hand 
better repeat accuracy. 


balanced for low inertia, provides greater 


sensitivity and better repeat accuracy. 
Hand has highest strength-to-mass ratio 
to preserve position and shape under 
heavy gaging action. 


Precision-made, Stainless Steel Gears, 
Rack and Pinion, for a rustproof, smoother 
running, more accurate movement. 


Positive Contact with minimum pressure 
for faithful indicator response. 


Full Jeweled Bearings reduce friction, for 
improved accuracy over a longer period 
of time. 


Accurate Movement Positioning for opti- 
mum rack and gear alignment. Provides 
extremely close and positive control ever 
a critical fit in every indicator. 

Unit Construction for easy maintenance 
and adjustment. 

Rigid Assembly of top and bottom plates 
for accurate gear alignment essential to 
minimum wear. 

Gear and Rack Teeth are hobbed with 
micro precision so that each Federal Indi- 
cator provides uniformly high accuracy 
throughout its fu// range. 


oa eae 
MIRACLE 
MOVEMENT 


Medd NM Lome 


For complete story on Miracle Movement, write .. « 


FEDERAL PRODUCTS CORPORATION + 6232 EDDY STREET « PROVIDENCE 1, R. I. 


Ak FEDERAL Fz 


for recommendations in modern gages... 





Dial Indicating * Air * Electric, or Electronic — for inspecting, measuring, sorting, or automation Gaging 
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DoALL SAW BLADE 


gives you the most sawing 
for your dollar 


Think of it! Here’s a precision cutting tool, happening in metalworking with the ney 
costing only $2.58, that is capable of cutting speeds and low tool costs made possible 
13,000 sq. in. of aluminum. In a typical with modern DoALL band machining. 
cost study, No. 355 cast aluminum was cut Where else can you get this much cuttj 
at 25 sq. in. per minute. Tool cost, based on _for so little tool cost?—-And the faster cut. 
the actual life of the blade, was only 1/50th _ ting rates reduce direct labor costs, tog! 
of a cent per sq. in. The table below gives you typical example 
This gives you some idea of what is of DoALL Saw Blade performance. 


HERE’S THE PROOF! 


Cost/sq. in. Material Sq. in cut/min.. 
Vist No. 316 Stainless Stee! 4” Thick 5 "10 Pitch Friction Saw Bh 
7/100¢ 24 ST Aluminum 140 
Ws¢ Structural Steel 37 
4/i0f¢ "Ketos” Too! Stee! 1.25 Va" —6 Pitch Claw Tooth © 
1/so¢? No. 355 Cast Aluminum 25 V"—3 Pitch Claw Tooth 



































Lower costs ahead for you 


Forward-looking manufacturers are taking will gladly discuss your specific applica- 
advantage of the new economies available tions and advise you where new methods 
through DoALL’s advanced techniques. can be applied to save you money. Call 
Without obligation, a DoALL specialist your local DoALL store today. 


Zephyr machine trimming high Contour-matic band machine Contour-matic machine slotting 
chrome-nickel castings. Tool cost sawing aluminum segments. Tool bronze castings. Tool cost 46f 

94° Wite~ 94¢ per 100 cuts. cost 3¢ per 100 pieces. per 100 pieces. 
3-Pitch Claw Tooth Blade 10’ Long. ; ;  . 


af f 


+ Band Contour Contour-matic® 
* Machine 3 Machine Band Machine 


The DéALL Company, Des Plaines, Illinois 
Call Your D@BLL Service-Store ES 


We - Ss ~ >; eR 
° - > =~ rs 
ll cn 46 


* 


THIS ISA MEASURING 
TYPICAL DoALL STORE MACHINE TOOLS cocccccseseseee CUTTING TOOLS coccccceccecces INSTRUMENTS cocccccscese IN 
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ENGINE 
a DESIGN SERVICE 


THAT’S ABSOLUTELY 


COST-FREE 








2 


k Me 





a 














Hard to believe? Certainly . .. yet completely true, 
routine procedure at Mohawk. And here’s why. 

Mohawk has long pioneered the functional, economical 
production and application of modern cutting tools for 
simultaneous drilling of multi-diameter cavities. And, by 
so doing, has developed the sound engineering knowl- 
edge, versatile talents, exclusive manufacturing methods 
and skills necessary to produce the world’s finest, most 
accurate tools. 

And, Mohawk will, without obligation, recommend and 
design specialized cutting tools in order that you may 
more efficiently accomplish those difficult jobs. 

Mohawk does more than manufacture tools, they will 
gladly assist in determining the proper tools and/or 
tool sequence for specific operations ... then develop 
and produce the proper tools for you. 

So—if you'd like to remedy an existing problem, or 
more efficiently tool up for a new application, why not 
look to Mohawk—the one dependable source that can 
solve your problems and save you money. 


Remember . - « Mohawk’s properly designed 


accurately produced, quality tools outwork, out-perform 


’ 


and outlast ordinary tools and save manhours, set-ups, 
machine time and eliminate costly separate operations. 


. Design 13”...anew pocket-size book- 

let was prepared especially to acquaint you 

with Mohawk’s cost-free Design Service — 

plus illustrated examples to assist in more 

easily determining your needs. ‘‘Design 
13” is yours for the asking! 


\ 
worlds largest producer yf Sutlanity 
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UNIVERSAL 
KWIK-SWITCH 
TOOL HOLDER 
permits 

tool changes 
in ten seconds! 


UNIVERSAL CHUCKS 


for every purpose 


FLOATING COLLET CHUCK 





Write today for complete catalog of 


Universal Engineering products. 
215 


UNIVERSAL ENGINEERING COMPANY * FRANKENMUTH 8, MICHIGAN 
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SUPERIOR STEEL PRODUCTS CORP. 


UPERIOR DIE SET 


SAVE TIME AND CUT OVERALL 
DIE MAKING COSTS!! 


No fumbling or wasted time with large or small die sets when 
you use Superior. Assembly and disassembly of these precision 
sets is rapid. In addition they provide safety insurance . . . 
protection for the skilled hands of die makers and handlers .. . 
protection also against the ruining of costly dies in handling, or 
even damaging valuable press equipment. 

All Superior Die sets are jig bored to your specifications—result 
number of die set sizes practically limitless. 

Add to this such outstanding features as Precision Center Marks, 
Long and Short Bushings, Superfinish Pins and you can see why 
Superior is your best die set buy. 

Write today for 24 page catalog. 


For Fast Local Service Call These Expert Superior 
Representatives. 


Kalamazoo, Mich. Chicago, III. Caldwell, N. J. 
Fireside 5-7988 Randolph 6-8871 Caldwell 6-9337 


PLANTS , 
TO St. Louis, Mo. Memphis, Tenn. West Newton, Mass. 
Jefferson 5-1223 Fairfax 3-7727 Bigelow 4-2070 


SERVE Indianapolis, Ind. Denver, Colo. Agawan, Mass. 
You Clifford 5-5668 Enterprise 234 = Republic 9-1132 


Rockford, Illinois | Winter Park, Fla. Brooklyn, N. Y. 
Milwaukee, Wis. - 3-993! 4-0464 Esplanade 6-1368 


Mitchell 5-6027 Dayton, Ohio Racine, Wis. Cheshire, Conn. 
eck Hemlock 6209 Melrose 2-1900 Browning 2-4887 
Plainville, Conn. 


Sherwood 7-2761 Minneapolis, Minn. Cedar Rapids, la. Warwick, R. I. 
Franklin 1-1321 Empire 2-7831 Turner 4-2907 


CIRCLE INFORM-A-GRAM KEY NO. 31 





xclusives 


SAFETY FLANGE 
protects fingers by provid- 
ing roomy gripping space 
on either side of the die 
hoe. 





LOCK-JAW LIFTING DEVICE 


removes the danger of 
handling large die sets. 


E-2 UFT SLING CHAIN 


attach to the lock-jaw for 
immediate lifting. 





REMOVABLE CAP’ PINS 


End troublesome binding 
in parting dies. 


2754 South 19th St. Milwaukee, Wis. 
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Designed for the ‘Missile 


GORTON.(s 
Trace-Master Mastermi 


with exclusive combination of sustained toolroom accuracy 
and precision-built Trace-Master Hydraulic tracer control 


The valve of the Trace-Master ee 
contee’ Ri nnareyy with “ : } N 
-tolerance accurac a i 
on oll epoctelly calined fer { OWher e Else j 
this valve is necessary for its ree will you 
asim” =| find this combination 
1. Two HP, 


can not be used. i 
2. Finest Mi - 
ee illing Head 
3. 80 to 5, 
Speeds 








w 





600 RPM spindle 


4. Rigidity, 7 
weight) + (2,800 tbs net 


3 Models Available (1) 180° Vertical Hydraulic Feed 
to Knee (2) 360° Cross Hydraulic Feed to Ram and 
Longitudinal Hydraulic Feed to Table (3) 3D Hydraulic 


feed to knee, ram and table for 3-dimensional work. 

Trace-Master controls can be furnished with the Model 1-22 Mastermil illus- 
trated above or the Model 9-J Super-Speed Vertical Mill with single spindle. 
twin spindles and/or six inch higher column for additional vertical capacity. 


-/ S\ 


an GEORGE GORTON macuine co. 


GO 
\S - 2 ’ 1202 Racine Street, Racine, Wisconsin 


Write for Bulletin 2771-1202 


+ 
—! ; 
Tracer-Controlled Pantographs, Duplicators SfelaloloigoMeoliloMd -l-14le1, akelaraclaliclmmelale, 


SINCE 1893 . 
Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories 


48-1007 
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BUILD PROFIT: 


Multi-Slide production is consistently accurate even 
on complicated shapes and assemblies. Minimum 
inspection rejects result in higher output rates. 


Unless you are now using U. S. 
Multi-Slides, you can’t be sure your 
present method of stamping 

isn’t chipping away at your profits. 


To be certain, send us samples and 

“specs’’ of the stampings you are now 

making, or submit specifications of 

projects you are considering. Let us give you the 

facts of ‘“‘piece-by-piece”’ profit through 

advanced U. S. Multi-Slide methods . . . you will be U. S. Multi-Slide #33 
under no obligation. 


Write today for Bulletin 15-P. 


U.S. TOOL COMPANY, INC. 


AMPERE (East Orange) NEW JERSEY 
U. S. Multi-Slides® © U.S. Multi-Millers® © U.S. Automatic Press Room Equipment + U.S. Die Sets and Accessories 
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CLOSER TOLERANCE GEARS IN ; 
HALF THE TIME 


by Newey RING | 
FULL-FORM ANISHING 


Mounting the shell-type 
finishing section at the rear end 
of a Red Ring Full-Form Finishing Broach. 





F 


An entirely new concept in broaching precision gears and splines for 
automotive and aircraft industries has significantly reduced production 
costs and at the same time materially improved gear quality. Both 
roughing and finishing are completed in a single pass of the tool. 

Broached tooth surfaces are not only true to form but are entirely 
free of the generating tool marks which are unavoidable with con- 
Finishing section ventional broaching tools. Surface smoothness checks out between § 
and 8 microinches in the direction of broach travel. 

The secret lies in the ingenious design of this new Red Ring broach 
(patents pending). The roughing section generates gear teeth in the con 
ventional manner. Following the roughing teeth is an interchangeable 
shell-type section having 12 rows of finishing teeth. Each row cuts about 
0.00025” of stock on the full profile of each side of the gear teeth— 
hence the remarkable tooth surface smoothness attained. 

Using this method on a 3.5” PD, 35 tooth internal running gear, a 
prominent transmission builder found broach life of the roughing section 
to be 50,000 work pieces—that of the finishing section,1 50,000 pieces. 

Write for specific date 
regarding the application of Full-Form Finishing to your operations 


= 
~ 
~ 
> 
~ 
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= 
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= 
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- 
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Internal running gear 
completed in one pass. 





SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING, 
GEAR HONING AND ELLIPTOID 











y 


NATIONAL BROACH & MACHINE CoO. 


5600 ST. JEAN «© DETROIT 13, MICHIGAN 


WORLD’S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Whips problem part with right equipment 


Handles tough, interrupted cut and contour machining easily 
with Gisholt No. 24 Automatic with JETracer 


Here’s how this producer is holding floor-to-floor time 
on military tank idler arm forgings—18” long with 514” 
wajor radius—to just 21.1 minutes. 

The job is done with the powerful Gisholt No. 24 
Automatic Production Lathe, using a JETracer on the 
rear independent slide, plus a 2-speed motor for correct 
machining speeds when facing and turning. 


With the part held between centers, a special face 
plate fixture locates the work and drives against the 
large O.D. radius. All cuts are made separately; each 
slide performs a rough and finish pass. The front tool 
slide faces at 60 r.p.m. and .015” feed (306 f.p.m.) and 
has automatic tool relief. Two tools divide the length of 
cut to shorten machining time. A special step-over cam 
arrangement repositions the front carriage and its tools 
for the finish pass. 


GISHOLT 
7 SINCE 


thi 


* 


The JETracer uses a 4-position indexing cam roll 
(permitting up to 4 automatic passes if needed), and 
controls the rear slide which turns all diameters on the 
idler arm at 180 r.p.m. and .015” feed (259 f.p.m.). 


Whatever your production picture on large parts— 
long steady runs or small repeat lots—you’ll find proven 
ways to cut costs with the Gisholt MASTERLINE No. 
24 Automatic Production Lathe. One operator handles 
2 or more of these powerful machines, or does other jobs 
during machining time, because all machine functions 
are automatically controlled. Setups and change-overs 
are fast and simple. 


For complete details on the No. 24 and other Gisholt 
machines, call your Gisholt Representative today. He 
has the facts, and his wide experience may point the 
way to more profitable production in your plant. 


Madison 10, Wisconsin, U.S.A. 


TURRET LATHES © AUTOMATIC LATHES © SUPERFINISHERS ¢ BALANCERS e PACKAGING MACHINES ¢ MOLDED FIBERGLAS PLASTICS 
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Needles are cut and twisted at 
the rate of 1,960 per minute. 


1 150 MILLION STR 


WITH ONE SET OF PINS AND BUSHINGS! 


Aluminum foil strip, six inches wide and .003” thick, is blanked 
and formed into two 3-inch strips of curled and twisted “Sap- 
phire” Christmas tree needles at 980 strokes per minute! To main- 
tain required .0005” punch-and-die clearance and take %4” 


strokes at this ““motion-picture speed”’, Regal Electronics Com- 
pany, Chicago, required true precision in @ die set. 


After 150,000,000 strokes in seven months of almost continuous 
operation, their Danly die set was still operating with its 
original Microme guide posts and demountable bronze-plated 
bushings! 

Donly precision, oll-steel, center- Danly production methods consistently maintain the highest 
post die set protects this standards of die set precision through individual control of 
valuable high-speed die for Regol every critical dimension. Thousands of tool and die shops 
Electronics Company, Chicago agree that the finest die set obtainable is usually the lowest 
cost insurance on any die-making investment. Find out how 

Danly precision can save money for you. 


Write for our new folder on 
“The Importance of Die Set Precision.” ‘ 
Lists and discusses all critical dimensions . - - , “e , 
shows how and why consistent Die Set precision ey em » 
is vital in every die-making operation. ‘ j f 
Send for your free copy. 


Branches and Distributor Assembly Plants in all Toolmaking Centers 


DANLY 


DANLY MACHINE SPECIALTIES, inc. / 2100 SOUTH LARAMIE AVE., CHICAGO 5O, ILL. 
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Herbert Harig, president, and Karl Harig, chairman, Harig 
Manufacturing Corporation, Chicago, examine tenth-splitting accuracy 
from their No. 3 Moore Jig Grinder (left) and No. 3 Moore Jig Borer. 


“We're now splitting tenths, thanks to Moore's 


No. 3 Moore 
Jig Grinder 


No. 3 Moore ° 
Jig Borer 


Made and calibrated 


to the New International Inch. 


These are the words of two of America’s 
acknowledged tooling leaders, active 
heads of one of America’s foremost inde- 
pendent producers of accurate dies—car- 
bide, lamination, progressive, and other 
precision tooling. 

Says Herb Harig, president of Harig 
Manufacturing Corporation and former 
president of National Tool & Die Manu- 
facturers Association: “Moore’s line of 
Jig Borers and Jig Grinders has been an 
integral part of the development of our 
company from 15 employees in 1937 to 
120 today. We have always been among 
the first to install each new model. That’s 
why we are among the first with Moore’s 
tenth-splitting No. 3 Jig Borer and No. 3 
Jig Grinder. Over the years we have en- 


new No.3 Jig Borer and Jig Grinder” 


“Our operators feel these are the best machines they have ever worked on... 
They take care of the tenth-splitting tolerances required by industry today.” 


larged our Moore Jig Boring and Jig 
Grinding Department to 15 machines!” 

Sums up Chairman Karl Harig: “When 
owner-management invests its money in 
machinery, it does so only after thorough 
analysis and careful selection. I don’t 
know of any machine manufacturer which 
meets both these tests better than does 
Moore’ 

We stand ready to help you duplicate 
Harig’s record of satisfaction. As a start, 
write today for our detailed literature on 
these new tenth-splitting machines with 
larger tables: hardened, ground and 
lapped ways; no gibs, no overhang. 


MOORE SPECIAL TOOL COMPANY, INC. 
726 Union Avenue, Bridgeport 7, Conn. 


ADD were) TO YOUR TOOLROOM 


JG BORERS + JIGGRINDERS « 
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New ERICKSON 
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or Manual 
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for utmost accuracy 


and concentricity 
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* Patented 
and patents pending. 


Basic design of new Erickson Air Operated Dia- 
phragm Chucks* offers distinct advantages in three 
important areas: 


Higher Production Speeds. Reductionin weight 
over conventional designs means lower inertial 
forces. Reduction in overhang reduces centrifugal 
forces; cleats provide sufficient counterbalance. 
Conventional compression-type adjustment for 
locating jaws gives greater jaw bearing and maxi- 
mum rigidity for highest speeds. 


Precision Performance. Traditional Erickson 
precision design and construction for utmost accu- 
racy and concentricity. 


Lower Maintenance. Diaphragm construction, 
with hold-down screws located on flat outer edge 
of diaphragm, reduces stress concentration and 
eliminates need for clearance holes through dia- 
phragnr for mounting bolts. Design gives higher 
yield point for diaphragm longevity and easier 
replacement. O-ring seals eliminate air leakage. 
Sludge slots around periphery promote escape of 
vinden dust and other mainte- 


nance-causing particles. AA-9606 


Write for your free copy of “‘Erickson 
Air Operated Diaphragm Chuck’’ today. 


EricKson foot. Company 
34451-2 SOLON ROAD ® SOLON, OHIO 


COLLET CHUCKS © EXPANDING MANDRELS © AIR-OPERATED CHUCKS © FLOATING HOLDERS ¢\ TAP CHUCKS 
AUTOMATIC INDEXING © MASTER SPACERS ©* DIAPHRAGM CHUCKS ¢ PUSH-ON ARBORS © QUICK-CHANGE HOLDERS 
EXPANDING COLLETS * END-CLAMPING CHUCKS ¢ AIR CYLINDERS (allowing stock to pass through) 
EXPANDING JAW MANDRELS ¢ SPECIAL HOLDING FIXTURES 
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VALUE ENGINEERING 


YOU ARE CONSTANTLY FACED with the 
dual responsibility of building customer satis- 
faction with your product and showing a profit 
for your enterprise. 

To attain these objectives you have at your 
command production equipment and manufac- 
turing concepts or ideas. Both — equipment and 
ideas—are subject to obsolescence and present 
the challenge of modernization. 


In that respect they are alike, but they are 
very much unlike in that one is a tangible and 
the other intangible. 

Again, however, both are alike in their ob- 
jectives: increased productivity of your equip- 
ment per manhour, lessened costs in converting 
materials to your finished product, and increased 
profits from selling your output to a growing 
list of satisfied customers. 

In working for that indispensable man in 
your enterprise (the Customer, and if you think 
he isn’t, try getting along without him) you 
find the tangibles much easier to deal with and 
master. 

Relative to any one of your machine tools you 
know its capability in terms of productivity, 
accuracy, repeatability, and earning power on 
the job assigned to it. Compared with what has 
been developed since its acquisition, in terms of 
spindle power, rigidity, versatility, controls, and 
capital outlay, it is either a clunker or it isn’t. 

This physical (tangible) determination is rela- 
tively easy and is one reason why you (and 
your competitors) are going to the Machine 
Tool Exposition next September. The working 
exhibits on that floor are going to disclose the 
existence of a lot of clunkers back home! 

The advantages or dividends you can acquire 
from the intangibles—those new manufacturing 
concepts, ideas and philosophies—while just as 
contributory to the profit side of your ledger, 
are a little harder to come by. 

Ideas have to be generated, introduced, 
thought out, tailored to the job and put to work, 
bolstered all the while by a sustaining enthusi- 
asm which is a challenge to the best in human 
relations. 

You have seen inspection grow from yester- 
day’s application of the snap gage and go-no go 
plug to today’s concept of statistical quality 
control. Just ideas — compounded on more ideas 
— and you have a new manufacturing tool, and 
a new name. 

Likewise, today’s philosophy of reliability en- 
gineering, which has stemmed from the tech- 
niques of the space age, is something you are 
now using to assure your product’s performance 
under the most extreme conditions your cus- 
tomers delight in imposing. As you succeed at 


this you are engaged in environmental engineer- 
ing. Another idea, another name, and another 
working tool. 

Here, we can’t resist quoting General Elec- 
tric’s J. H. Martin who recently said, ““Whenever 
we want to call attention to something we should 
have been paying attention to all along, we think 
of a new name for it.” 

One of the newest tools (and names) for your 
consideration is value analysis or value engi- 
neering. Its potential, prophetwise or profit- 
wise, is limited only by a dull imagination. 

Last September, in Tooling & Production, 
Roy Fountain told how General Electric began 
a broad study of value—“an intensive study by 
Engineering, Manufacturing and Purchasing to 
determine all possible ways of eliminating costs 
which did not contribute toward making the 
product work or sell.” 

From a one man start in 1947, G.E.’s Value 
Engineering has expanded into a company-wide 
activity that is cutting millions of dollars from 
product cost, and at the same time improving 
quality and reliability. 

Don’t be over-awed by G. E.’s size. Don’t say 
“This is not for me!” Their millions of dollars 
in savings are actually the aggregate in savings 
on many products—each one contributing to 
the whole. If you have but one product, the 
concepts of Value Engineering are, percentage- 
wise, just as applicable to your operation. 

When you consider the number of years it 
has taken for all the ramifications and tech- 
niques of quality control to become a manufac- 
turing procedure, the current acceptance and 
expanding application of Value Engineering is 
a little fantastic. Don’t get caught knowing less 
about it than your competitor does! 

Last October the engineering department of 
the Electronic Industries Association held a two- 
day conference on Value Engineering at the 
University of Pennsylvania. The roster of plan- 
ning committees and discussion leaders is a 
virtual blue book of top manufacturing leader- 
ship. 

The conference papers (actual dollars and 
cents success stories) delivered by pioneer and 
current advocates of Value Engineering, are 
now available in book form. 

This is “must” reading as you seek to satisfy 
customers and turn a profit at the same time. 
Don’t let your competitor be the one to show 
you how it’s done! 


Ce a 


Editor 





BRASS CYLINDER LOCK CASE 
620 PARTS PER HOUR GROSS 
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Kingsbury machine cuts handling, 
makes big savings on Dexter locks 


“Too much handling of lock parts causes nicking and 
burring. Then the assembled locks bind and we have to 
rework them,” says Dexter Industries, Inc., of Grand 
Rapids, Michigan. 

“Our new Kingsbury has cut our handling way down, 
eliminating nicks and increasing production by combining 
several operations in two chuckings of the work. We’re 
delighted with it.” 

Each part passes twice around the machine. In the first 
chucking horizontal units at six stations drill the six pin 
holes, locating within .001. In the second chucking vertical 
units operate a broach and a combination tool. The last 
operation deburrs the pin holes; an air cylinder pushes 
removable pins on a block into the six pin holes. 


Typical of what we can do for you. This setup resulted 
from the joint efforts of our sales engineers and represents 
tives with Dexter’s engineers and production men. 

If you have drilling type operations in high production, 
may we make a proposal? Your Kingsbury will have good 
basic design and accurate rugged construction. It will & 
ready to produce when you receive it and will keep o 
producing. Kingsbury Machine Tool Corp., Keene, N. H. 


KINGSBURY“. 
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Q. The word “depreciation” has 
‘different meanings to different 
'people in our field. What is the 
“accounting approach? 


A. The accountant (and, for that 

"Matter, the income tax agent as 
well) understands depreciation to 
“be a reasonable allowance for the 
' wear and tear of property used in 
"a business. Generally the factor of 
' obsolescence is also included in any 
' estimate for depreciation. This is 
’ understandable when you consider 
_ that the probable useful life of a 
piece of equipment can be appreci- 
ably shortened by changes in eco- 
nomic conditions, loss of trade, new 
inventions, prohibitory laws, etc. 


Q. Since no cash outlay is involved 
in depreciation isn’t it, in effect, 
just a bookkeeping entry? 


A. True, it is a bookkeeping entry, 
but an extremely important one. 
Even though no cash outlay is in- 
volved it is vital to realize that un- 
less your records provide for de- 
preciation for each of the years in 
the estimated life of a piece of 


an interview with 
Irving Elbaum, C.P.A. 


equipment, the day will come when 
it will have to be replaced and 
there may not be enough cash 
left over from the profits of the 
business to buy a new one. 


Q. How does the entry of depre- 
ciation help to provide for the pur- 
chase of a new hydraulic press? 


A. Let us suppose that your busi- 
ness showed a profit of $35,000 for 
the year without considering de- 
preciation. You might consider that 
you increased your net worth by 
that amount, whereas actually you 
might have increased your net 
worth by only $33,000, assuming 
that there really was $2,000 of 
depreciation which you had neg- 
lected to record on your books. 
In other words, you would really 
be fooling yourself to the extent 
of that $2,000 item and you would 
be rudely awakened when you had 
to buy a new press to replace the 
one which had already depreciat- 
ed. If you hadn’t held back enough 
cash from the profits of the years 
during which the original equip- 


ment was being depreciated you 
would find that you would be faced 
with a problem of obtaining suffi- 
cient cash when the new equip- 
ment has to be bought. Naturally, 
this could be a great economic 
shock to your business. 


Q. How can you determine the 
expected life of a precision bor- 
er? 

A. There are a few ways. The 
manufacturer of the equipment 
can give you his estimate of the 
longevity of the borer. The Inter- 
nal Revenue Service, by means of 
its Bulletin “F,” indicates that the 
expected longevity of a borer is 
approximately 13 years. As you 





Mr. Elbaum is a Certified Pub- 
lic Accountant, registered in 
California and New York. In 
addition to his regular work, he 
has taught at various colleges 
and business schools and 
contributed to the “Handbook 
of Accounting Methods” and 
numerous magazines. 
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know, Bulletin “F” is presently 
being revised, but the finished 
product will not be available for 
some time. 


Q. Am I obligated to use as the 
estimated longevity of a surface 
grinder the figure that the manu- 
facturer gives me or the figure 
Internal Revenue suggests? 

A. No. In the final analysis you 
are the one who will make the de- 
cision as to the number of years 
over which you feel it is fair and 
reasonable to write off the cost of 
the grinder — less salvage value, 
of course. Only you know the 
exact conditions under which the 
grinder will be working. 


Q. What are the basic methods for 
computing depreciation? 

A. There are three — the straight- 
line method, the sum-of-the years- 
digits method, and the declining- 
balance method. Let me spend a 
little time on the general descrip- 
tion of each of these. 

The straight-line method, which 
is fairly popular, is predicated on 
the assumption that wear and tear 
are uniform during the useful life 
of the equipment. The cost of the 
item less its estimated salvage val- 


equal 10. For the first year 4/10 
of the cost (less salvage value) is 
depreciated, 3/10 in the second 
year, etc. 

Under the _ declining-balance 
method of depreciation the depre- 
ciation base is lowered each year 
by the amount of the depreciation 
deduction and a steady rate is ap- 
plied to the balances that result. 
Under federal income tax provi- 
sions this declining-balance rate 
may be as high as 200% of the 
straight-line rate. 


Q. Could you show a numerical 
comparison of these methods? 

A. Surely. The tabulation (Table 
I) shows the annual depreciation 
charge for each of the three meth- 
ods, as well as the accumulated 
depreciation up to the end of any 
given year. It was assumed, for 
this example, that the equipment 
cost $10,000 and had a negligible 
salvage value. Estimated useful 
life is four years. 


You will note that under the 
straight-line and the sum-of-the- 
digits methods the accumulated 
depreciation is $10,000 at the end 


Q. In addition to serving as docy. 
mentation in the event of an in. 
come tax audit, what other usefyj 
purposes are served by deprecia. 
tion records? 

A. Records of depreciation are in. 
valuable in cases of loss where yoy 
are trying to prove to your insur- 
ance company the values of the 
damaged items. Personal property 
tax and sales tax audits, in addi. 
tion, are greatly facilitated by 
bringing into play accurate and up- 
to-the-minute depreciation ree. 
ords. When either the entire busi- 
ness or when a piece of equipment 
is to be sold it is sometimes vita] 
that the prospective purchaser 
know what the cost, the annual 
depreciation, the accumulated de- 
preciation, and the salvage value 
factors are. 


Q. Suppose we have two millers, 
Must we use the same depreciation 
method for both, assuming that 
they are both new in use with ‘us 
and that they have an estimated 
useful life of three years or more? 
A. Not at all. You may depreciate 
one under one depreciation meth- 





Year Straight-Line 


Sum-of-Digits 


200% Declining-Balance 


EE a ee LC CU rl TO TO ee 


Annually Accumulated Annually Accumulated Annually Accumulated 
$ 2,500 $2,500 $4,000 $ 4,000 $ 5,000 $ 5,000 
2,500 5,000 3,000 7,000 2,500 7,500 
2,500 7,500 2,000 9,000 1,250 8,750 
2,500 10,000 1,000 10,000 625 9,375 


ue, therefore, is depreciated in 
equal amounts over the estimated 
useful life. Both the sum-of-the- 
years-digits method and the de- 
clining-balance method are pred- 
icated on the assumption that the 
depreciation is higher in the early 
years and lower in the later years 
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of the life of a piece of equipment. 

The years-digits method works 
as follows: Different fractions are 
used each year against the origi- 
nal cost, less salvage value. The 
numerator of the fraction repre- 
sents the remaining useful life of 
the item each year and the denom- 
inator represents the sum of the 
digits of all the years correspond- 
ing to the estimated longevity. For 
example, if the piece of equipment 
has an estimated life of four years, 
the denominator of the fraction 
is 10, since 4 and 3 and 2 and 1 


Information on more recent tax reg- 
ulations, which allow extra first 
year deductions and taxing qualify- 
ing corporations as partnerships, is 
in the article, “Tax Saving Tech- 
niques,” in the September ’59 Tool- 
ing & Production. 


of the fourth year, whereas under 
the 200% declining-balance meth- 
od the accumulated amount is 
only $9,375. The balance of $625 
can be handled in one of two ways. 
Since the income tax law allows a 
taxpayer to switch from the de- 
clining-balance method to the 
straight-line method at any time, 
without the consent of the Com- 
missioner of Internal Revenue, it 
would be a wise idea for the tax- 
payer in this situation to switch 
from this declining-balance meth- 
od to the straight-line method 
after the end of the third year. 
Another alternative would be to 
depreciate in the amount of $1,250 
in the fourth year if the assets were 
abandoned by the end of that year. 


od and the other under an entire- 
ly different one. 


Q. Is there anything I can do to 
guarantee that the depreciation 
rate we picked for our jig borer 
will not be upset by the Internal 
Revenue Service at a later date? 


A. Yes. According to the law you 
can make an agreement with the 
Commissioner of Internal Reve- 
nue establishing the depreciation 
rate which will apply to either a 
given piece of equipment or to a 
group of machines. 


Q. A competitor told me recently 
that he figures depreciation on his 
automatic chuecker exactly to the 
day. Must we do the same thing? 
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A. No. Any equipment bought 
during the first half of the month 
can be considered to have been 
pought as of the first of that month, 
any equipment bought during the 
last half of a month can be con- 
sidered to have been bought as of 
the first of the next month. Some 
firms feel a simple way to handle 
additions and _ subtractions of 
equipment is to assume that they 
took place as of the mid-point of 
the taxpayer’s year. 


Q. Where on our profit and loss 
statement must we show the ex- 
pense for depreciation? 

A. There is no one place where 
the item of depreciation must be 
shown on a profit and loss state- 
ment. Some like to show it as part 
of the regular operating expenses, 
others as a separate item after the 
normal operating profit. 


Q. Every so often we like to fig- 
ure our break-even point. Natural- 
ly, in order to be able to do that 
we must know what our over-head 
is. Is it really important to in- 
clude depreciation as an item of 
overhead? 


A. Absolutely. Although deprecia- 
tion is in a sense invisible it is 
also insidious. As each page on 
the calendar is destroyed the de- 
preciation on a piece of equipment 
becomes greater. If you allow 
yourself to be deluded by the 
fact that it is not important to 
include depreciation as an item of 
overhead because no cash outlay 
is involved, you will be fooling 
yourself to the extent that you will 
be understating your total over- 
head. Furthermore, although an 
immediate cash outlay is not in- 
volved with depreciation, obvious- 
ly money will have to be paid out 
in the future. Depreciation mere- 
ly acts as a convenient method for 
reducing the profit per the books 
to such a level that when the day 
comes (as it ultimately must) that 
a new piece of equipment has to 
be purchased there will be enough 
funds in the business to be able to 
do so. ; 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 


Vacuum chip pick-up system at the precision boring stations. 


Vacuum Chip Removal 
- and segregation 


THE BEST SOLUTIONS to man- 
ufacturing problems are often sim- 
ple. Vacuum removal of fine bab- 
bit chips from two precision-bor- 
ing stations on a new Buhr Econo- 
matic at General Motors’ Saginaw 
Steering Gear Div. is proof of this. 

The transfer machine — design- 
ed and built with standard com- 
ponents — does 220 operations on 
power steering pump housings at 
its 76 stations. These range from 
drilling, milling, and related opera- 
tions to automatic gaging, classi- 
fying, and assembly. 

Babbit bushings, pressed into 
the pump housings at previous 
stations, are precision bored with- 
out coolant at the stations in the 
illustration above. Instead of 


periodically removing the fine 
chips by hand, and risking con- 
tamination of both the coolant sys- 
tem and the below-floor chip sal- 
vage system, the babbit chips are 
sucked out of the four workpieces 
as they are produced, and segre- 
gated in the vacuum tank. 


Someone tried cleaning the 
chips with a portable shop vac- 
uum during machine try-out. This 
led to the installation of the per- 
manent vacuum system. Individ- 
ual suction intakes at each of the 
four boring stations are coupled 
to a manifold mounted on the line. 
A flexible hose connects the mani- 
fold to the vacuum tank. Once 
there, the babbit chips are dense 
and can be disposed of easily. 


Two views of the power steering pump 
housings, with finished piece at the right. 
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Two of these threaded hold-downs are used in each of the 


valves illustrated in Figure 2. This part is produced in its entirety on 
a Brown & Sharp #2 Automatic after a methods review resulted in 
eliminating subsequent milling machine and drill press operations. 


Can Second Operations Be Eliminated? 


Yes—Puts Dollars In The Till! 


TO MEET THE PROBLEMS of 
keeping a product competitively 
priced in spite of rising labor and 
material cost, it becomes vital to 
examine frequently current meth- 
ods of production. It is possible 
that a part manufactured in sev- 
eral stages on more than one mach- 
ine may actually be completed 
during a screw machine’s first 
operation without any addition to 
the time cycle required to produce 
the initial blank. 


For an example of the benefits 
that can evolve from a methods 
review effort, consider the valve 
part, illustrated in Figure 1, which 
is manufactured at the Watertown, 
Mass., plant of Manning, Maxwell 


by Lawrence E, Warnock 


& Moore. Two of these components 
are used in each assembled valve 
shown in Figure 2. 

Including the slab milling and 
cross drilling operations, this part 
was completed on a Brown & 
Sharpe No. 2 Automatic Screw 
Machine of 3/4” capacity in a time 
cycle of 27% sec. The material 
was 416 stainless steel, 0.444” dia. 
A spindle speed of 2165 rpm 
was used for all operations at 
the machine spindle except the 
thread, which was cut with a self- 
opening die head at 200 rpm. 

The stock was fed out to a 
turret stop, turned with a roller 
back rest box tool and threaded 
with a self-opening die head from 


the turret. Part of the head was 
formed with a carbide tipped cir- 
cular form tool from the back 
slide. This tool also chamfered 
the front end of the following 
part to the root diameter of the 
thread. A high speed steel circular 
tool on the front slide formed an 
additional part of the head radius 
and a special blade in the vertical 
slide cut the part off and complet- 
ed the radius as far as possible. 





Mr. Warnock is an Engineer in 
the Screw Machine Group of 
Brown & Sharpe Manufactur- 
ing Co., Providence, Rhode 
Island. 
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Fig. 2. This Hancock Type 950 
Steel Gate Valve manufactured by 
Manning, Maxwell & Moore, Inc., 
Watertown, Mass., provided the 
screw machine tooling methods 
study for this article. 


These operations are normal 
automatic screw machine opera- 
tions and as a rule many screw 
machine departments would stop 
at this point. However, note that 
there are two milled flats and a 
cross drilled hole yet to be ma- 
chined. The part also has a cut-off 
teat which must be removed. 


To complete the part, the us- 
ual procedure would be to slab 


mill the head and remove the cut- 
off teat with a milling machine, 
then transfer the work to a drill 
press for the cross hole. These 
operations are time consuming 
and must be performed by skilled 
labor. In addition to the increased 
labor cost there are two other 
machines involved, a combination 
which makes secondary operations 
costly. 

This, then, constituted a mosi 
promising opportunity for the 
methods review approach, with 
this cost-cutting reward: If the 
screw machine can be tooled to 
complete the part in its entirety, 
two machines and operators be- 
come available for other work. 
Our objective was attained in the 
following manner, and without 
adding to the production time 
cycle for the first operation. 


To perform the slab milling and 
cross drilling operations shown in 
Figure 1, a standard motor-driven 
screw slotting attachment, fitted 
with two slabbing cutters, and an 
entirely special cross drilling at- 
tachment are used so that both 
operations can be performed away 
from the machine spindle after the 
work has been cut off to length and 
while another blank is being pro- 
duced. While performing the mill- 
ing, the cut-off teat is also re- 
moved with a third saw mounted 
between the two slabbing cutters. 
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A special slabbing holder, which 
straddles the middle saw, pre- 
vents the part from turning in the 
pick-up collet at the beginning 
of the cut. The slabbing holder 
also acts as a stop to prevent the 
middle saw from cutting into the 
cut off end. 

After completion of the slab 
milling operation, the transfer arm 
drops back slightly to clear the 
saws and the cross drilling at- 
tachment is then advanced by 
means of the vertical slide. A block 
on the side of the vertical slide 
actuates a yoke lever to advance 
the drill spindle, which is rotated 
at a speed of 2372 rpm. A support 
mounted on top of the cross drill- 
ing post extends to the front end 
of the drill and supports the drill- 
ing operation. A second support 
passes directly under the work 
and maintains rigidity for the 
milling operation. 

The entire cross drilling unit is 
held by a special bracket attached 
to the screw slotting attachment. 
The cross drilling drive motor is 
mounted on the back attachment 
bracket and is raised to bring the 
drive shaft center line through an 
angular gear box above the spindle 
nose oil guard, and also above the 
swing stop shaft. Figures 3 and 4 
show the attachments and driving 
arrangement. 


A standard cam-operated trans- 
fer mechanism and arm is used 
with the screw slotting attach- 
ment to carry the part from the 
machine spindle to the attach- 
ments. A special work holder, with 
a spring collet similar in design to 
the collet used in the machine 
spindle, is attached to the trans- 
fer arm. Pressure of the slabbing 
holder against the front end of the 
work forces a movable plunger 
within the collet against a threaded 
plug at the back end of the collet. 
As the collet is pushed deeper in 
the holder, a taper at the front 
end of the holder bears on the 
collet taper causing it to close. 


After the cross drilling and slab 
milling operations are completed, 


Fig. 3. For milling the flats of 
Figure 1, two slabbing cutters were 
mounted on a standard screw slot- 
ting attachment. The cross drilling 
attachment was special for this job. 
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the transfer arm drops back so 
that the ejector plunger contacts 
the ejector on the work holder 
arm stop, Figure 3, thus ejecting 
the finished part from the collet. 
A spring type clip in the transfer 
arm deflects the completed part 
into a chute which carries it into 
the work pan. 

The addition of the milling and 
cross drilling operations did not 
increase the time required to 
blank the parts at the machine 
spindle; consequently, a substan- 
tial cost reduction per part was 
achieved. 

Either one of the two attach- 
ments can be used individually as 
well as in combination and they in 
no way interfere with tools on the 
machine cross-slides. Futhermore 
it is not necessary to remove the 
attachments to produce parts 
which do not require their use. 


Milling and cross drilling opera- 
tions are nothing new for the auto- 
matic screw machine. But this 
particular adaptation is novel and 
uses attachments which have ver- 
satility and are not limited to parts 
of this design. 


The value of method review is 
magnified greatly if an assembled 
unit is involved which has many 
precision parts suitable for the 


Fig. 4. 
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Rear view of the drive arrangement for the cross drilling 


operation. The milling and drilling operations are performed on the 
piece after it has been transferred from the first operation position. 


automatic screw machine. It is 
possible that the cost per unit can 
be reduced substantially by the 
addition of standard or special 
attachments, or a combination of 
both. Capital investment is also 
decreased to the extent that the 
use of these attachments may elim- 
inate a need to purchase additional 
machine tools. 


Although it will not be possible 
or practical to eliminate all sec- 
ondary operations, by careful 
study and ingenuity they can be 
reduced considerably. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 





Change Procedure 
--Save Time 


WITH THE EVER-PRESENT cost 
reduction problem, even the simple 
operations warrant consideration. 
In some cases, increasing the work 
or time required for one operation 
greatly reduces the cost of a sub- 
sequent operation —offering a net 
gain in over-all economy. 

For instance, the fabrication of 
heavy steel plugs for cylinder ends, 
shown in part in the drawing, is 
a good example of saving by proc- 
ess change. The plugs are to have 
a J-groove and a 45° clearance. 

Parts were formerly burned- 
out to a 16-7/8” dia with a straight 
side and then the J-groove and 
bevel were machined. 

Changing procedure, the plugs 
are now bevel-burned to 17-1/8” 
dia in the first operation, and then 
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machined to a final diameter of 
16-7/8”. The J-groove is machin- 
ed in the same setup. 

While the improved burning 
operation took slightly longer (due 
to the increased depth of cut), the 


time-increase was of little con- 
sequence compared to the machin- 
ing time saved. The shaded areas 
show the metal removed originally 
and that being removed now. 

— Clement F. Brown 
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Fig. 1. The automatic gaging set- 
up that sizes and classifies 3600 
small and fragile transistor wafer 
bases per hour. 


0.04” Squares, 
0.0015” Thick 


Gaged and Sorted Automatically 


by James P. Philbin 
and William B. Finnegan 


MINUTE FRAGILE PARTS can be 
measured and sorted automatically 
at very high speeds, and this ac- 
count of how 0.04” square, 0.0015” 
thick germanium and silicon base 
wafers for transistors are handled 
proves the point. 


Variations in the thickness of 
these wafers can cause severe var- 
iations in the finished transistors 
— large inventories of different 
classes of transistors and high 
scrap ratios, for example. The 
project of automating measuring 
and sorting them was complicated 
by the wafers’ small size and fra- 
gile nature, and the high sorting 
rate demanded by the manufac- 
turer. They weigh less than a mil- 


ligram and their large surface area 
to weight ratio make them ex- 
tremely difficult to move and posi- 
tion. 


In manual gaging operations the 
silvery wafers are usually handled 
with vacuum pencils or camel hair 
brushes, under a powerful mag- 
nifying glass. A good operator can 
gage and sort between 200 and 300 
wafers an hour. The automatic 
machine designed and built by 
Airborne Instruments Laboratory 
will handle a wafer a second — 
3600 an hour! 

To manufacture transistor bases, 
a silicon or germanium crystal 3” 
to 5” long and 1/2” to 1” dia, is 
sliced by diamond saws into 0.010” 





thick cylindrical discs, which are 
lapped to a thickness of 0.005”. 
The lapped discs are diced into 
small rectangles, either sonically 
or with diamond wheels, and 
etched to finish thickness. Next, 
they are sorted into thickness 
bands or classifications, and re- 
etched if necessary. 

Thousands of the etched wafers 
are placed into the automatic gag- 
ing unit’s rotary feeder. The feed- 
er has a sand-blasted, hardened- 
chrome bowl surface to present 
a non - contaminating, roughened 
surface to the very smooth wafers. 
The wafers feed around and up 
the rotary vibratory feeder onto 
an especially designed straight 
feeder section. While on this sec- 
tion the wafers move, on edge, 
along a very narrow ledge (0.002” 
wide) to remove doubles or “pig- 
gy-back” pairs from the line of 
march. 

A combination vacuum and 
photoelectric system is used as a 





Mr. Philbin and Mr. Finnegan 
are engineers in the Apparatus 
Division of Airborne Instru- 
ments Laboratory, which is a 
division of Cutler-Hammer, 
Inc., at Deer Park, Long Island. 
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Fig. 2. Tiny transistor base wafer (circled) under the gaging tip. 


single wafer stripper. The stripped 
single wafer travels down the 
escapement chute onto a gaging 
anvil and into the “pocket” of a 
waiting rotary indexing mask; 
then to gaging position. 

Indexing is accomplished by a 
modified Geneva mechanism driv- 
en by a constantly running d-c 
motor and a magnetic clutch. 

A series of small vacuum holes 
in the gaging anvil keep the wafer 
from sliding after the mask stops 


Fig. 3. After gaging, the wafer 
(circled) is shuttled to the chute 
and the correct size vial is posi- 
tioned under the chute to catch it. 
The measuring and sorting is done 
in a second. 


moving. The gage tip is then low- 
ered to contact with the wafer. 

Since the wafer rests flat on 
the gaging platen, and the gage tip 
has a constant force on the wafer, 
the gage tip position is an indica- 
tion of wafer thickness. This posi- 
tion is transformed into a usable 
electrical signal by a linear-vari- 
able differential transformer at- 
tached to the gage tip. 

The signal is amplified and de- 
tected in a standard MICROtrol 
comparator amplifier and sent to 
a pair of MICROtrol classifiers, 
which are nothing more than logic 
elements or level detectors that 
decide upon the correct width 
classification for the wafer. The 
equipment classifies the wafers 
into 13 grades of thickness. Width 
classifications can be set from as 
small as 0.000050”. The gaging re- 
peatability is better than 0.000010”. 

The wafer thickness classifica- 
tion determines the position of 
the 13 grade vials of the segregat- 
or. When the proper vial has been 
positioned under an exit chute, 
the gage tip is lifted from contact 
with the classified wafer, it is 
dropped into the vial, and another 
cycle is initiated. 

The gaging contact force usu- 
ally depends on the type of mater- 
ial and its thickness. In general 
the heavier the force the more re- 
peatable the reading. For german- 
ium wafers 0.0015” thick, a 30 
gram pressure from a 1/16” radius 
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diamond tip has been successfy], 

The gaging anvil upon which the 
wafer rests during the measure. 
ment was made to Johannsen 
gage block accuracy by the Van 
Curren Company, and is flat to 
better than 0.000003”. Good con- 
tact between the wafer and this 
precision surface under the light 
gaging forces is ensured by the 
series of small, constantly ener- 
gized vacuum holes that evacuate 
the air under the wafer at the 
gaging position. This vacuum also 
serves to flatten curvature in the 
thin wafers. 

Wafer materials are generally 
brittle with very thin cross-sec- 
tions and elaborate precautions 
are necessary to minimize break- 
age. Each wafer is valued at from 
four to six cents before measure- 
ment. Since the machine handles 
25,000 wafers/day, expenses could 
sky-rocket if breakage rates were 
high. The residue created by brok- 
en wafers could also cause erron- 
eous measurements and further 
breakage. 

The automatic gaging and sort- 
ing machine transports the mat- 
erial throughout the cycle gently. 
The vibratory feed was selected 
for its gentle motion, and chute 
drop-off heights were minimized. 
The rotary mask was designed to 
clear the gaging platen by less 
than 0.000050” and the Geneva 
motion was selected as the mask 
drive to accelerate and decelerate 
the wafer gently. The lowering 
of the gage tip is cam-controlled 
to minimize the impact force on 
the wafer. With these precautions, 
the machine operates at top speeds 
with less than 0.5% breakage. 

The successful completion of 
this machine has demonstrated 
that minute fragile parts can be 
measured and sorted accurately at 
very high speeds. While the first 
application of this particular ma- 
chine is for measuring the base 
materials of alloy junction trans- 
istors, it shows promise of appli- 
cations in the manufacture of di- 
odes, magnetic cores, and other tiny 
parts. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 
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Common Sense 
and Carbide Tooling 


SURE, YOU ARE USING CAR- 
BIDES. Everyone is these days. 
But are you getting the most out 
of them that you can? 


Mass Production Lever Pushers 

The big fellows, the high pro- 
duction shops, probably are. Their 
tools are being resharpened to 
blueprint by experts in well equip- 
ped cutter grinding departments. 
Complete sets of tools are being 
issued from well stocked tool cribs 
by part and operation number. In 
many cases tool setting gages go 
with them. This all started during 
the war when completely green 
help was being recruited from any 
possible source. All their thinking 
was done for them. If they could 
remember which lever to push 
first, they were soon considered 
expert machinists. There was no 
other way to do it in those days 
and still get the parts out. 


And it’s a good system today — 
if the volume is there to run one 
operation on one part, day after 
day. Install counters and require 
complete tool changes after the 
number of cycles found to give the 
most economical operation. For 
maximum efficiency and produc- 
tion at minimum tool cost, it can’t 
be improved upon. 


Job Shop Machinist Skills 

But what about the little fel- 
low, the job shop? For every big 
production, high volume _ shop, 


by Clarke Redfield 


there are at least hundreds, possi- 
bly thousands, of little fellows 
who could not consider such a set- 
up. What to do about them? 


Here we find the real mechanic; 
the worker who takes pride in his 
craftsmanship. There really are 
some left here and there in the 
small shops where they feel free 
of the regimentation of the big 
production shops. 

There is often a tendency to call 
them “prima donnas” and to ridi- 
cule their idiosyncrasies. The night 
man can’t use the day man’s tools, 
nor vice-versa. Each must grind 
his own tools and stone the edges 
in his own way. But each man 
produces good pieces — you can’t 
complain about that — so you ac- 
cept the situation. 


You Help Them—They'll Help You 


You can help those men and 
help yourself at the same time. 
Install an optical comparator near 
the favorite tool grinder and en- 
courage, not force, them to use it. 


“Joe, your finish seems excep- 
tionally good today and size is 
holding beautifully. Let’s take a 
look at that tool on the compara- 
tor.” Not overnight, but gradual- 
ly they will start using it, and 
find that they can better dupli- 
cate previous results. These men 
are individualists, but where they 
cannot be driven, they can be led. 
Little compliments and apprecia- 


tion of their work and skill wili 
produce more results than ten 
whipping posts. 


A Wealth of Carbide Grades 


And don’t forget that there are 
many grades and kinds of carbides. 
Make available to your men these 
many grades and kinds. Your car- 
bide supplier can help you here 
in eliminating those types which 
are obviously unsuited to your 
type of work. Because a few 
trials may have been disappoint- 
ing, do not give up. Others are 
reaping the benefits of carbides, 
and you can too. About the only 
alternative is to get out a new 
sleigh, buggy, and surrey catalog 
in three colors with wood cuts. 
Maybe that will help business pick 
up. 

And, when your people do learn 
to look for proper finish, angles, 
radii, and reliefs, there is a rela- 
tively new grinder on the market 
(not made by Bendix) which will 
give consistently reproducible re- 
sults in all of these important fac- 
tors necessary to the achievement 
of consistently successful results 
with carbides. 





Mr. Redfield is Supervisor, 
Machine Tool Procurement, at 
Eclipse Pioneer Division of 
Bendix Aviation Corporation, 
Teterboro, New Jersey. 
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Fig. 1. This 300 ton Niagara is 
used for blanking rotor and stator 
laminations for Chrysler Corpora- 
tion’s new starting motor and AC 
generator. In the press is accom- 
modated one of the largest carbide 
dies built: approx. 29” wide and 
57” long. 





King Size Carbide Die 
Blanks Chrysler Laminations 


ONE OF THE LARGEST carbide Fig. 2. — “double die’’ design produces = ae Mesto sod two 
, : rotor blanks per press stroke from a strip 12- ” wide. e strip 
dies ever manufactured is now development shows the staggered relationship of the blanking patterns 


stamping rotor and stator lamina- which results in a die shortening of nearly 8”, and yh nap in strip 
: : : width of 3/8”. Should a slug jump up on the strip the die is safe- 
tions at the Electrical Equipment guarded from a mis-hit by a Micro-switch triggered detector. 


Division of the Chrysler Corpora- 
tion at their plant in Indianapolis, 
Indiana. The die, manufactured by 
Oberg Manufacturing Co., Inc., 
Tarentum, Pa., is a carbide pro- 
gressive rotor-stator double die 
that produces two 6-1/2” dia 
36 slot alternator-generator lami- 
nations, and two 2-15/16” dia 27 
slot starter laminations with each 
stroke of the press. 

The stators are being used by 
Chrysler in the new alternator 
that replaces the conventional d-c 
generator. The unit is being in- 
stalled as standard equipment on 
the company’s compact Valiant. 

The die is made from tungsten 
carbide produced by the Carmet 
Division of Allegheny Ludlum 
Steel Corp. It is used on a 300 ton 
press. The press works at about 
100 spm with the die in operation. 

Dan Oberg, president of Oberg 
Manufacturing Co., says that car- 
bide dies give a performance of 
at least 10 to one in stamping, and 
20 to one in forming and drawing 
applications, which more than off- 
sets the fact that they cost approxi- 
mately one and one half times that 
of comparable tool steel dies. 
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Machining High Temperature Alloys 


SINCE TECHNOLOGICAL AD- 
VANCES in the aircraft and allied 
industries have demanded mate- 
rials with increased structural 
strength at elevated temperature, 
a number of alloys have been de- 
veloped ranging from mild alloy 
steels to iron, nickel and cobalt 
base alloys. The machining prob- 
lems created by these alloys have 
been a source of great concern to 
tool engineers. The most difficult 
machining problems are encoun- 
tered with the high nickel base, 
precipitation hardening alloys such 
as Rene 41, Waspaloy, M-252, 
Hastelloy C etc. The machinability 
ratio of these alloys are all in the 
range of 10-20 (% of B-1112). 
The tool evaluation department 
of the Research Laboratories of 
Firth Sterling, Inc. undertook a 


by Jerome H. Schwertz 


machinability study choosing Was- 
paloy as a representative composi- 
tion of the high nickel base alloys. 
The purpose of this study was to 
arrive at a recommended cutting 
tool material and also the most 
effective machining conditions and 
tool geometry for turning opera- 
tions. 


Cutting Tool Materials 


In the evaluation of the most 
effective cutting tool materials, 
the following tool classifications 
were considered: 

1. High speed tool steels 

2. Ceramics 

3. Cermets 

4. Sintered Carbides 

The high speed tool steels, in 
general, were characterized by 
rapid flank wear on turning opera- 


tions, but they can be utilized if 
the cutting speed is kept low. (In 
the range of 25-50 sfpm). They 
are more effective in milling, drill- 
ing and tapping applications 
where chip welding and. torsional 
loading make the use of the high- 
er hardness tool materials some- 
what risky. However, the low 
speeds, and subsequently the low 
rate of metal removal, is undesir- 
able from an economic standpoint. 


The ceramic cutting tools, which 
are composed of non-metallic, re- 
factory materials, exhibited ex- 
treme brittleness in the turning 
operation due to the high tool 
forces present in the machining of 





Mr. Schwertz is Chief Engi- 
neer, Research Testing, with 
i Sterling, Inc., Pittsburgh, 
a. 
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the Waspaloy work material. 
Breakage was only avoided by 
using a very light feed and depth 
of cut. Again, the metal removal 
rate was low, proving the ceramic 
materials to be impractical. 

The cermet cutting tools, which 
are composed of ceramic, metal 
and intermetallic combinations, 
also exhibited this brittle nature, 
although not so severe as the 
ceramics, and had to be consid- 
ered impractical on the basis of 
metal removal rate. 

The cemented carbides were 
subjected to wear tests with the 
above mentioned tool materials 
and, from the standpoint of metal 
removal rate, were the most prom- 
ising of the group. Carbide grades 
from the entire range of machin- 
ing applications were evaluated. 
The results of these tests showed 
that the C-1 to C-4 classification 
range was the most effective 
based on tool wear and metal re- 
moval. This is the recommended 
classification range for the mach- 
ining of cast iron and non-ferrous 
materials. The steel cutting grades 
in the classification range C-5 to 
C-8 exhibited greater flank wear 
due to the high shear strength of 
the work material which, in turn, 
would cause high frictional forces 
against the flank of the tool. 

The most common method of 
evaluating tool performance is by 
plotting tool life against cutting 
speed. This relationship, when 
plotted on a log-log scale, results 
in a straight line conforming to 
the equation VT°=C: where 
V=the cutting speed in feet per 

minute 
T=the tool life in minutes 
n=the slope of the straight line 

generated 
C.=the cutting speed which gives 
a tool life of one minute. 
Figure 1 shows the cutting speed- 


tool life graph of the cast iron cut- 
ting tool grades in the C-2 to C-4 
classification. The C-1 classifica- 
tion which is designated as the 
grade used for heavy duty mach- 
ining of cast iron was dropped 
from the investigation because of 
a higher rate of flank wear in the 
preliminary tests. The graph read- 
ily gives the cutting speed obtain- 
able over a large range of tool 
life. The Vw and Ve values tab- 
ulated are the cutting speeds at- 
tained for 10 minutes and 60 min- 
utes tool life respectively. The 
graph shows the relative order of 
performance of the grades in 
which the C-2 carbide grades are 
significantly more wear resistant 
than the C-3 or C-4 grades. In 
analyzing these results the C-1l 
grade wore more rapidly due to 
its lower hardness. The C-3 and 
C-4 carbide grades which are rec- 
ommended for finishing and pre- 
cision boring applications respec- 
tively are the high hardness grades 
and the excessive flank wear is 
attributed to minute chipping 
along the cutting edge due to the 
combination of high frictional 
forces and high heat buildup. 


Most Effective Machining Conditions 


The machining of Waspaloy and 
of the high temperature alloys in 
general is made difficult by their 
high alloy content. This alloy con- 
tent imparts a “gumminess” to the 
material which is responsible for 
the high frictional forces present. 
Other characteristics affecting the 
machinability are the high hard- 
ness both at room and elevated 
temperatures and the tendency of 
the material to work harden. The 
most effective machining condi- 
tions were found to be as follows: 

1. A rigid setup to eliminate 
chatter and vibration induced by 
high frictional forces. 





‘Beam’ Machines Hard Metals 


Machining or welding the hard- 
est materials or metals is no prob- 
lem for the new electron beam 
process, developed by the Carl 
Zeiss Foundation of West Ger- 
many and now being manufac- 
tured by Hamilton Standard, a di- 
vision of United Aircraft Corp. 


This new process can cut holes 
finer than a human hair, or sur- 
face-treat, melt, or weld virtually 
every material including tungsten 
and the exotic metals. The equip- 
ment has welded through 1” stain- 
less steel in a few seconds in lab- 
oratory tests and 1/2” stainless 
steel in production applications. 
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2. A heavy flow of coolant to 
help control the high heat build 
up in the chip and tool. 

3. Adequate horsepower since 
positive forces must be applied in 
order to prevent glazing and sub- 
sequent work hardening of the 
surface under the cut. 

4. The recommended speeds, 
feeds and depth of cut in turning 
operations are inserted in the 
graph in Figure 1. 

Tool Geometry 

Based on extensive turning tests 
the following tool geometry was 
found to be most effective: 

Back and Side rake: Positive 
rake angles of 5° to 10° are sug- 
gested for the reduction of wear 
rate at the depth of cut line, lower 
tool forces and improved surface 
finish. 

End and Side relief: The con- 
ventional end and side relief an- 
gles of 6° for carbide seem to be 
quite effective. 

End cutting edge angle: The end 
cutting edge angle should be main- 
tained at 6° whenever possible in 
order to add strength to the cut- 
ting tool. “7 

Side cutting edge angle: It is 
suggested that a large side cutting 
edge angle be maintained (gener- 
ally 30°) in order to distribute the 
tool forces over a larger area, thus 
cutting down the heat generated 
and subsequently the rate of wear 
on the tool. 

Nose radius: In order to keep 
tool forces at a minimum and at 
the same time maintain adequate 
strength of the nose radius and 
a good surface finish, a nose radius 
of 3/64” is suggested. 

In summary, the most economi- 
cal method for machining the pre- 
cipitation hardening high tempera- 
ture alloys from the standpoint of 
metal removal rate is by the use 
of cutting tools of the C-2 classi- 
fication of cemented carbides in 
conjunction with heavy flow of 
coolant, rigid equipment and tool- 
ing and adequate horsepower to 
meet the force requirements im- 
posed by the composition of these 
alloys. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 
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identical Insert Cartridges 
Bore and Face Valiant Clutch Housings 


Lower-Priced Cars 
Demand 
Lower-Cost Manufacturing 


PART OF THE APPEAL of the 
new smaller cars is their new 
smaller price tag. To achieve this, 
all their production operations 
have been carefully set up to re- 
duce costs wherever possible. No 
operation has been considered too 
small to investigate. In the manu- 
facture of the Valiant engine at 
the Chrysler- Trenton Engine 
Plant, for example, identical car- 


Fig. 1. 


bide tooling is combined on one 
spindle for boring and facing 
clutch housings. 

While savings on the operations 
are not large, they illustrate a 
logical approach to cost reduction 
through combination of operations 
and good tool design, and coopera- 
tion between cutting tool supplier, 
machine tool builder, and user. In 
this case, Wesson Company car- 


bide tooling specialists worked 
out details tor the operation with 
the Chrysler technical staff. 
Results are that tool design 
time and spare-part inventory 
costs have been effectively cut in 
half. Key to this reduction is the 
use of standard insert cartridges 
that are adjustable so the separate 
cuts will be in proper relationship 
with just one location of the work- 


Three Valiant clutch housings are machined at once. Spindles 


rotate all the time, feeding in and out, and workpieces are indexed 
three at a time through the station. 





piece. Location for the turning and 
facing operations is from the 
block’s crankshaft bearing bores. 
The aluminum die-cast clutch 
housings for the Valiant are bolt- 
ed onto the cylinder blocks, and 
the transmission faces are finished 


Fig. 3. Clutch housing a*ter bor- 
ing-facing, shows the finished sur- 
face and the large bore. No 
problems are introduced because of 
the interrupted cut on this alumi- 
num die-casting. 


on a transfer machine. The partic- 
ular station for clutch housing 
machining includes three spindles, 
each of which carries one tool 
for generating the face and one for 
boring a 4-3/16” hole. Three hous- 
ings are finished simultaneously. 
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Fig. 2. In operation the spindle is 
not stopped. It is stopped here to 
show the relation between the 
boring tool and the facing tool. 
During facing, the tool generates 
toward the center and its radial 
movement is matched by that of a 
counterweight, partially obscured 
by the clutch housing. 


As the continuously rotating 
spindle is fed to depth to complete 
the boring stroke, the generating 
tool and its counterweight are fed 
radially inward to surface the 


transmission face of the housing. 
The boring stroke of 7/8” and 
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Fig. 4. Key to savings on this 

ation is the use of identical, 
adjustable insert-holding cartridge 
units for both boring and facing 
cuts. Design time and spare-part 
costs are halved by this technique. 


the stroke of the generating head 
is 4-1/2”. With a constant spindle 
speed of about 457 rpm, cutting 
speed for the boring operation is 
500 sfpm, and cutting speed for 
the facing operations varies from 
1555 to 500 sfpm. Feed during the 
poring stroke is 0.012 ipr and the 
feed rate for facing is 0.019 ipr. 

Not only are identical cartridge 
units used for boring and facing, 
but the same grade (GI) carbide 
insert is used for the two opera- 
tions. A chamfering tool, held in 
a non-adjustable holder on the 


spindle, uses spent inserts from 
the boring and facing tools. These 
tools average more than 10,000 
pes/cutting edge. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 
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GISHOLT’S BRAND NEW MAS- 
TERLINE Automatic Ram Turret 
Lathes combine automatic cycle 
efficiency with the power, capa- 
city, versatility, and quick setup 
of the hand operated ram type 
turret lathe. Machine functions, 
such as spindle speeds, indexing, 
traverse and feed of the turret, 
and independent operation of the 
cross-slide, are preselected for 
each turret station, then actuated 
or otherwise controlled electrically 
or hydraulically. 

The standard machine, as intro- 
duced this month by Gisholt, can 
be arranged for continuous opera- 
tion, bar work, and/or chucking 
work. Collet chuck and bar feed 


OY 
05 ©, 


G) 


controls can be used to permit 
continuous operation. It can be 
set up for periodic withdrawal and 
return of the tool for deep hole 
drilling, reduced pressure for 
right- or left-hand tapping, adjust- 
able dwell for any or all turret 
stations, and reverse feed. The 
cross-slide can function with, or 
independent of, the turret. 

Two models are available — 
the No. 4 AR with 2” dia chuck, 
and the No. 5 AR with 2%” and 
4%” dia chucks. Except for an in- 
finite feed selection within a range 
of 1/4” to 120”/min for the hex 
turret ram and the cross-slide, 
the capacities and specifications 
are the same as for their hand-op- 


erated counterparts, says Gisholt. 

In addition to the obvious ad- 
vantages offered by a fast auto- 
matic cycle, the AR sets up as 
fast or faster than a hand opera- 
ted turrent lathe. It converts in 
approximately an hour from bar 
to chucking work, and uses stand- 
ard tools already available in 
most shops. 


Aside from cycle programming, 
there are no new machine setup 
procedures to learn, no gears to 
change, no new tools to become 
familiar with. An experienced 
turret lathe operator will need 
only about a day to learn to set 
up his own cycles on the auto- 
matic ram machines. 





Fig. 1. Rigidity combined with 
a minimum of overhang are 
prime requisites for toolholders 
which must transmit high 
horsepower. 


THE DEFENSE METALS In- 
formation Center in their Bulletin 
No. DMIC 115 entitled “The Fab- 
rication of Tungsten” made the 
following comment about machin- 
ing tungsten: 

“Tungsten can be machined, but 
with considerable difficulty. If 
lathe turning, boring, etc., cannot 
be avoided, either the tungsten 
metal supplier or carbide tool man- 
ufacturer should be consulted for 
the best carbide composition and 
tool shape for the specific purpose 
intended.” 

This indicates the complete lack 
of information to serve as a guide 
for the people in industry who are 
concerned with working this, “the 
toughest to machine of all metals,” 
into usable configurations. It is 
hoped that the information we are 
presenting here will, to a certain 
extent, alleviate this problem. 

In considering the problem, the 
tool engineer and designer should 
be aware that there is tungsten, 
tungsten, and tungsten ad infini- 
tum, and that there is considerable 
variation in the degree of machin- 
ability from manufacturer to man- 
ufacturer, from lot to lot, and even 
from piece to piece, depending up- 
on the process used and the proc- 
essing variables. 
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Machining 
Tungsten 


For purposes of this discussion, 
it can be assumed that there are 
four basic types of tungsten to be 
considered: 

1. Forgeable 

2. Cold Pressed and Sintered 

3. Forged 

4. Hot Pressed 

These are listed according to the 
degree of their machinability. 

In any case, tungsten, while it is 
not particularly hard, must be 
considered a brittle material and 
must be treated accordingly. At 
room temperature, it has virtually 
no ductility and is subject to edge 
chipping under the best conditions. 
Parts must be designed to elimi- 
nate sharp edges and must provide 
for generous radii at intersecting 
surfaces. 

The first consideration in at- 
tempting to machine any tungsten 
is the selection of an adequate ma- 
chine tool. If a lathe is to be used, 
the most rigid heavy duty machine 
available should be used with the 
highest possible horsepower rat- 
ing, making sure that the clutch is 
properly adjusted and that the 
drive belts are not slipping. A 
great deal of the work done in de- 
veloping this process at Firth Ster- 
ling was on a 30 horsepower Amer- 
ican Pacemaker lathe. 


by P. G. Barrho 


Tool holders must also be select- 
ed with care, and the largest pos- 
sible tool holder should be used, 
It was found that a heavy duty 
type Armstrong tool holder 1%’ 
wide by 2%” high equipped with 
throwaway holders, as shown in 
Figure 1, gave the needed rigidity 
and flexibility. For boring, we use 
a heat treated alloy steel boring 
bar, 2” square, as shown in Figure 
2. For turning, we use 3/4” square 
shanks for both the brazed and 
throwaway tool holders. The 
throwaway holders generally used 
are: 

45GLT-12 with SQT163P-3 In- 
serts; 

TGTR-12M or TFTR-12M with 
TBT123U3 or P3 Inserts; 

BTK-8 LH Brazed tools for bor- 
ing. 

These tools are used in our ex- 
perimental setup and are men- 
tioned here as a guide only. If the 
work is to be done on a turret 
lathe or tracer lathe, which is 
equipped with rigid tool blocks in- 
stead of with a tool post, tools 





Mr. Barrho is a devel ent 
engineer, Powdered etals 
Research, at  Firth-Sterling, 
Inc., Pittsburgh. 
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Fig. 2. For boring, Firth Sterling uses a heat treated alloy steel boring 


bar — lots of beef and no back talk. 


with heavier shanks should be 
used. 

In mounting the tools, precau- 
tions should be taken to minimize 
overhang. In no case should the 
overhang exceed the length of the 
tip. Mechanical tool holders should 
be mounted with no more over- 
hang than that required to permit 
access to the clamp screw. 

Because of its brittleness, care 
must be taken when chucking the 
piece. Copper shims should be 
placed over the chuck jaws to pre- 
vent crushing the edges and clamp- 
ing pressures should be uniformly 
applied. Expensive parts have been 
ruined by excessive clamping pres- 
sures. 

As was mentioned before, the 
machining characteristics of tung- 
sten vary, primarily depending up- 
on the type and the processing his- 
tory. Hardness may sometimes be 
used as a guide to the machinabil- 
ity, but not always. 

Hot pressed tungsten with its 
hard tungsten carbide skin, which 
may be as deep as 1/8”, presents 
the most difficult machining prob- 
lem. In practice, this skin can be 
removed by oxidizing the surface 
by heating in air to 1750°F or until 
it can be seen that the skin has 
peeled off. 

(Note: This procedure is effec- 
tive because of the different oxida- 
tion rates of tungsten carbide ver- 
sus tungsten. Tungsten carbide will 
oxidize much more rapidly than 
will tungsten although the two 


Fig. 3. This hot pressed blank of 
_ tungsten weighs approx. 80 


start to oxidize in the same tem- 
perature range.) 

This method should be used par- 
ticularly when the skin is rather 
heavy and cannot be broken with 
a turning tool. When the skin is 
not too heavy (up to about 1/16”) 
it can best be broken by breaking 
through a corner using a heavy 
duty negative rake mechanical 
tool having a 45° lead angle, keep- 
ing the nose of the tool under the 
scale, which will flake off ahead 
of the actual cut. The speeds and 
feeds used for this descaling op- 
eration are as follows: 

Speeds, rpm 

Feed/Revolution 

Depth of Cut .125”-.250” 

Grade HA-HAX 


Normally, we would express cut- 
ting speed in terms of sfpm. We 


20-50 
.020”-.040” 
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cannot in this case because of the 
wide variation in the sizes of the 
work piece, and chose to express 
it in terms of rpm. 

Based on our experience, this 
procedure is generally used for the 
initial cut as there seems to be a 
slight skin on all types of sintered 
tungsten as well as on the hot 
pressed type. Once this skin has 
been removed, all types except the 
forged material seem to machine 
equally well with negative rake 
tools of the required geometry us- 
ing carbide grades which fall into 
the C2 classification. 


In arriving at the speeds and 
feeds which we use, considerable 
testing was done to determine op- 
timum tool life and surface finish, 
and it seems that regardless of the 
speeds and feeds used, tool life is 
very limited and is not a factor in 
selecting speeds. However, we have 
found that there seems to be a cor- 
relation between the heat of the 
chip and the ease with which it can 
be removed. Machining at too low 
a speed produces a fine pulverized 
cold chip or powder which, in be- 
ing removed from the work piece, 
tends to hammer and cause prema- 
ture tool failure due to edge chip- 
ping. 

It appears that the desirable 
speed is that which produces a 
slightly red chip of 1200°-1500°F. 
Under the proper conditions, this 


Fig. 4. The blank, shown in Figure 
4, after rough machining. When 
finish machined, it weighed a little 
over 16 Ibs. . . . 64 Ibs. or 100 
cu. in. of material having been 
machined off. 


will result in a coiled chip which 
would indicate that because of the 
heat generated the chip was above 
the brittle-ductile transition tem- 
perature of 800°-900°F. Thus, in 
being removed it had a tendency to 
shear rather than be pushed off as 
in the case of the cold chip. When 
these conditions are met, tool fail- 
ure seems to be caused by straight 
wear and not by chipping and 
cracking. 


When arriving at the proper 
speed as outlined, care must be 
taken to avoid getting too hot a 
chip as it will weld to the surface 
of the tip and cause failure by 
spalling. 

As a general rule, we have found 
the following conditions are best 
although it is sometimes necessary 
to vary the feed and depth of cut, 
depending upon the horsepower 
available. 

Roughing Finishing 
SFPM 100-150 150-250 
Feed/Revolution 020” .005”-.020” 
Depth of Cut 1/8”-1/4" 1/64”-1/32" 


After turning, the finish can be 
improved by burnishing with sili- 
con carbide abrasive stones. 


In our experience, the machining 
of the forged material presents 
the same problem as the sintered 
material except that, because of 
its higher hardness, you may not 
be able to use feeds and depths of 
cut equal to that used for sintered 
material. Chip formation should be 
somewhat smoother as the unre- 
crystallized structure will be more 
ductile, using speeds adequate to 
generate a red chip. Finishes should 
generally be better without burn- 
ishing. 

There have been some reports 
that machining the forged material 
hot (800°F) at speeds in the range 
of 15 to 60 sfpm, with positive 
rake tools (8° back rake, 30° lead 
angle) has given good results on 
finishing cuts. Typical examples of 
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tungsten machining are shown in 
the accompanying illustrations. 


Figure 3 illustrates a hot pressed 
blank weighing approximately 80 
pounds. 


Figure 4 shows the same piece 
partially rough machined. UIlti- 
mately, when this piece was fin- 
ished, it weighed slightly more 
than 16 pounds. In working from 
the blank in Figure 3, 64 pounds of 
material was removed or approxi- 
mately 100 cubic inches of metal 
was machined off. 


Coolants 


From the discussion on chip for- 
mation and hot machining, it is 
evident that all turning and facing 
operations should be done dry. 


Drilling 


Drilling is at best an extremely 
difficult operation and should be 
avoided if possible by ordering sin- 
tered pieces with rough cored 
holes, which can be opened up by 
single point boring. If drilling can- 
not be avoided, it can be done 
with heavy-duty, high-speed drills 
(M-2 or M-3). Although, if cobalt 
high-speed steel (T-5) drills are 
available, their use will result in 
better tool life. 


Drill should be ground to 118° 
included point angle with the web 
thinned to form a 5° negative lip 
angle. Drilling speeds are on the 
order of 15 to 20 sfpm with heavy 
hand feed. Care should be taken 
to avoid attempting to drill with 


a dull drill, allowing the drill to 
dwell, or allowing the hole to fil] 
with chips, as overheating will 
cause work hardening. Drilling can 
be done dry, but better results wil] 
be obtained by using a sulfurized 
mineral base cutting oil. 


Grinding 


Grinding has proved to be rath- 
er hazardous due to the suscepti- 
bility of this material to heat 
checking, and the grinding wheel 
manufacturers are working on the 
problem of developing better 
wheels. As a general rule, silicon 
carbide roughing wheels 60 to 100 
grit, with an open structure and 
soft bond, have proved best. Grind- 
ing should be done at the speeds 
and feeds recommended for rough 
grinding tungsten carbide and 
flooding the work with a water 
soluble detergent type coolant. 


Particular care should be used 
to keep the wheel from loading as 
this will cause burnishing and sub- 
sequent heat checking. 


Allison Grinding Wheel Division 
of American Chain and Cable 
Company has developed a special 
aluminum oxide cut off wheel for 
cut off operations which has a des- 
ignation of A240QRA7Y. 


Spark Machining 


Spark machining can be used 
for working pure tungsten, but the 
metallurgical effect of this type of 
machining has not yet been evalu- 
ated. end 
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by Keith Bernhardt 


Other articles in this series by Mr. Bernhardt appeared in the October 
and December 1959 issues of Tooling & Production Magazines. In them, 
he explained what rotary swaging is and does, and metallurgical aspects 
of this cold forming technique. Mr. Bernhardt, now a sales engineer, 
has been with Fenn Manufacturing Co. for 12 years. Prior company 
affiliations were with Pratt & Whitney Aircraft and Hartford Empire 
Co., a division of Emhart Manufacturing Company. 
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Third of a Series 


Choosing a 
Rotary Swager 


IN SWAGING you know that the 
workpiece is inserted in segment- 
ed dies carried by a rotating spin- 
dle. Backing each die is a hammer 
whose periphery becomes a cam 
by nature of its position to rollers 
in a circular cage. Camming action 
exerts tremendous forces on these 
hammers, which are, in turn, 
transmitted to the dies and then 
to the work. This is today’s basic 
swaging principle, but there were 
variations. 

At one time swaging manufac- 
turers endeavored to increase the 
number of blows by rotating the 
roll cage as well as the spindle. 
Here the weight of the dies had to 
be carefully controlled; if too 
heavy, a balance between inertia 
and centrifugal force required 
time’ lag considerations so the die 
could move away from the work 
between blows. Hand feeding was 
also more difficult. Above all, 
however, the machines were more 
expensive to make and maintain. 

This principle enjoyed only 
limited success, and the conven- 
tional action of rotating the spindle 
and allowing the cage to act as a 
planetary unit has proven to be 
the most satisfactory. 


The next development was that 
of placing wedges between the 
hammers and dies in order to vary 
the closed position of the dies and 
to be able to open them for the 
removal of “undercut” swagings. 


Wedge-equipped machines have 
been modernized considerably. 
They are called Hydro-formers, 
since hydraulics operate the wed- 
ges. Hydro-formers have many ad- 
vantages, the most prominent be- 
ing that their dies can be opened 
for removal of special configura- 
tion work. 


On the other hand, size for size, 
these machines do not have the 


same capacity as the more com- 
mon form of swaging machine. 
Due to vectoring, the hammering 
force is not as great since applied 
force is divided into two compon- 
ents. One force is a direct working 
force to the work, but the other 
is not usable since it is absorbed by 
the hammer and die retainer. It 
is not difficult to see the tendency 
of the wedge action to force the 
hammer and die to the front of 
the machine. This is not to say 
that the Hydro-former is not a 
valuable adjunct to the metalwork- 
ing industry, but that it must be 
sized more carefully. 
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INSERTION — Wedges Withdrawn 


FORMING — Wedges Fully Advanced 











Another version of swaging 
machine design finds the die as- 
sembly without rotation and the 
roller cage power-rotated. This 
type can also be equipped with 
wedge adjustment whereby the 
die is opened hydraulically or 
mechanically. Here again there 
will be a reduction in machine 


The wedge principle as it’s applied, either hydraulically or 


mechanically, to a swager. With it ‘“‘undercut’”” workpieces can be 


easily handled. 


capacity, but where this feature 
is necessary there is no problem 
if a machine of the proper size 
is used. 

Unlike the action found in a 
rotating die machine, the machine 
with stationary dies requires the 
operator to rock or move the work 
to avoid fins. Fins rupture the 
work surface, and create irregu- 
larities that may be objectionable. 
This should be taken into consid- 
eration if this type of machine is 
a candidate for use and feed is to 
be other than manual. 

It is commonly understood that 
if a manufacturer can justify the 
additional expense of a four-die 
swager, in place of a _ two-die 
machine, he should purchase it. 


7 
Four-Die 


Die Block 


Fig. 2. 


He will produce work faster, for 
less money, and with less opera- 
tor fatigue. The rotary four-die 
arrangement has found wide ac. 
ceptance as a pre-pointing opera- 
tion for both tubing and solids, in 
either coil or straight lengths. 

In general, feeding a four-die 
swager takes about half the effort 
needed to feed a two-die machine 
of equal size. A four-die swager 
has less frictional drag on the 
work, which accounts for the dif- 
ference in effort required to re- 
strain it from turning. 

Another important concern in 
choosing a swager is the blew 
force needed. A four-die swager 
produces a lighter blow, making it 
a more likely machine for swag- 
ing. If metal reduction is gradual 
there is less tendency toward 
wrinkling the surface. Further, 
where a wide range of workpiece 
sizes are to be swaged with a limi- 
ted capital outlay, a four-die 
machine lends itself more readily 
to the situation. 

It is possible in certain instances 
where two-die segment operations 
are required, to remove two dies 
from a four-die machine. Instances 
where this would not be practi- 
cable would be where the work- 
Pieces are too small for their res- 
pective cavities to be incorporated 
in four die segments. It should be 
noted that there is less tendency 
to split dies in a four-die opera- 
tion, than in machines using two. 
Also workpiece freezing in a die 
is minimized in the four-die mach- 
ine, and a slightly faster rate of 
feed is practicable, as mentioned 
before, since the twist-tendency 
of the work is less. 


In sizing a swaging machine, 


Here a four-die swager 


spindle is shown with a typical die 


segment. 
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Fig. 3. 


The two-die swager spin- 


die is plainly seen here. The roll 
cage and front retainer plate have 


been removed. 


one should have a good under- 
standing of the production picture 
into which it will be fitted. It will 
be helpful, too, to take into con- 
sideration past swaging, the swag- 
ing at hand, and what the com- 
pany expects of swaging in the 
forseeable future. A simple ana- 
logy might be that of selecting the 
proper carpenter hammer. The 
largest would not be chosen to 
drive a tack, nor a tack hammer 
chosen to drive a nail. Size is im- 
portant, but it must fit the over- 
all picture. 

Another important factor is die 
width. It is necessary to get a 
machine whose dies are wide 
enough to accommodate the work. 
It would seem that a larger mach- 
ine would have a larger die width, 
and therefore would be more ver- 
satile. This is not necessarily so; 
a large machine might be capable 
of very heavy work and yet be 
used for small workpieces as far 
as physical size is concerned. Very 
small work may require high ton- 
nage. This is understandable since 
materials vary as to workability. 


Die length is usually not critical 
unless extra long swagings are 
anticipated. Often long swagings 
can be done in two setups with two 
sets of dies. Blending is easy. 

Swaging is a unique process, 
yet basically simple. Its successful 
use is augmented by an under- 
standing of the cold forming proc- 
esses. It is generally understood 
that a cold forming requires more 
tonnage than comparable hot 












~ 
Two-Die 
Die Block 


forming. Although swaging is usu- 
ally cold working, a great deal of 
heat can be generated and some 
operations require a water cooled 
machine frame. Water dissipates 
machine heat-of-operation as well 
as the heat generated by working 
metal. In this case, water circu- 
lates behind the head ring and 
working members. 


Although this is sometimes 
necessary, cavities for water cool- 
ing often reduce the mass of the 
machine, seriously reducing its 
capacity. As mass and rigidity are 
closely associated with a mach- 





Solid 


Typical Swaging Machine Capacities 


Tubing Machine Weight 





5/32” 
13/32” 
5/8” 
15/16” 
1-1/2” 
2-1/4” 
2-3/4” 
3-3/8” 





Swaging machines are rated according to size and stock capacities. 
Those listed above are for normal reductions on low tensile material. 


7/16” 625 lb. 

1” 1,310 
1-3/4” 1,900 
2-1/4” 3,460 
3-3/8” 7,100 
4-1/2” 10,185 
5-1/2” 16,465 

6” 23,000 








ine’s capacity, it may be necessary 
to consider the next size larger 
machine. 


As the demand for swaging 
tougher and tougher alloys in- 
creases, and as we advance fur- 
ther into the atomic age, heavier 
and more rugged machines are 
needed to swage the currently 
popular materials. As machines be- 
come heavier, one swaging opera- 
tion will often accomplish that 
which required several operations 
using smaller machines. Too, a 
heavier machine can offer less 
downtime and reduce mainten- 
ance where an undersize machine 
has a tendency to destroy itself. 
It is suggested that the selection 
of horsepower and machine weight 
(since these should be proportion- 
al) be left to your supplier. 


Also to be considered in choosing 
a swaging machine is its ease of 
maintenance. The machine should 
be constructed so that the opera- 
tor can easily install replacement 
parts without the help of skilled 
mechanics. This will help avoid 
undue downtime, keeping produc- 
tion up. ond 
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CROSBY VALVE & GAGE CO., INC. 
MACHINE TOOL MAINTENANCE INSPECTION & REPAIR REPORT 
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Is There 
* 
An M., D. MACHINE TOOLS, LIKE HU- 


MANS, need periodic check-ups to 
5 find and/or prevent mechanical 
In The House >. breakdowns. Machine tools can’t 
call a doctor, however; the doctor 
must make the call on his own. 





Mr. Roy is Quality and Tool 
Control Manager, Crosby Valve 
& Gage Company, Wrentham, 


“Machine Doctor itase 
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Because of the many variations 
in manufacturing facilities it’s 
difficult to establish a standard 
control system for preventive 
maintenance. MHere’s one that 
works well for us .. . it might 
work for you. 

Our maintenance department 
has en file “health reports” on 
every machine in the plant. A 
typical report card, 8% x 11”, is 
used as illustrated in Figure 1. We 
have these printed because the 
machine components listed will be 
found on most machines—-gibs, un- 
der carriages, etc. 

The maintenance man makes his 
check on the card beside the name 
of each unit as he checks it out. 
Check-off squares make it easy for 
the “Doc” to report and eliminates 
wordy descriptions. The listing 
also helps him to do a more 
thorough job of checking without 
overlooking anything. 

In brief, the report helps the 
maintenance foreman to analyze 
the work to be done, establish a 
preventive maintenance program, 
schedule major overhaul proced- 
ures, order replacement parts in 
advance, analyze machine per- 
formance for management plan- 
ning, and furnish costs figures to 
management. 

Note the “Down Time” on the 
opposite side of the card (lower). 
This is filled out only when a ma- 
chine tool is held up for parts to 
be made by the machine shop or 
for parts on order. 

This chart is helpful for making 
future “guesstimates,” since al- 
though exact man-hours needed 
for a rejuvenation job can’t be 
determined until you get into it, 
the more of a backlog of experience 
there is available the less a guessti- 
mate becomes a guess. When the 
“Down Time” column is filled in 
anyone can see why the repair or 
rebuild took more time, or less, 
than the original estimate. 

These completed reports are 
kept on file in our maintenance de- 
partment and used for future re- 
ference on that machine or similar 
machines. If a machine tool breaks 
down any time other than when 
undergoing a routine checkout, we 
believe a report card should be 
filled out just as during a routine 
check. end 





‘Profitivity Lease Plan’ 
A New Metalworking Tool 


A PREDICTION THAT the 
metalworking industry will turn to 
leasing machine tools on a mass 
scale to solve its problems was 
made late last month by Holmes 
H. Whitmore, executive vice pres- 
ident of Jones & Lamson Machine 
Co., Springfield, Vt. 


The prediction was based on a 
six-month study just completed by 
the company on existing leasing 
plans versus installment or cash 
purchases. 

The analysis resulted in a de- 
cision to provide a unique, one- 
package lease plan by Jones & 
Lamson for not only its own prod- 
ucts but encompassing other ma- 
chinery required by metalworking 
companies to replace obsolete 
equipment or expand production 
facilities. 

Mr. Whitmore listed the major 
problems faced by metalworking 
manufacturers as: 

® Critical shortages of after- 
tax capital in the metalworking 
industry. 

® Obsolete machine tool equip- 
ment. 

© The squeeze on the metal- 
working industry caused by high- 
er labor and raw material costs. 

® Need for new, more efficient 
machinery to step up production 
to offset the upcoming shortages 
of skilled labor. 


® Infiltration of foreign-made 
machines into domestic markets. 


® Federal tax laws now imped- 
ing investment in modern equip- 
ment — especially outmoded re- 
strictions on rates of depreciation 
and tax life of equipment for am- 
ortization. 


“It is our conviction that true 
leasing will considerably ease 
these problems,’ Mr. Whitmore 
stated. 


The lease plan, explained by 
Norman T. Harrison, Jones & 
Lamson treasurer, and Howard A. 
Finch, manager of marketing, is 
unique in that, at bank rates, it 
requires no down payment, no se- 
curity deposit, no monthly pay- 


ment until 30 days after shipment, 
and includes standard and special 
tooling and perishable tools. Since 
no capital outlay is required, tools 
will be paid for, in effect, out of 
profits derived from their use in 
current production. 


The new leasing program is 
known as the Jones & Lamson 
Profitivity Lease Plan. Many of 
the machine tool builder’s custom- 
ers have already indicated they 
will participate. 


“Actually, this means that for 
many users of specialized tools, 
the purchase price is no longer 
significant,” says Mr. Finch. “The 
tools are leased out of current in- 
come, and in all cases income will 
be substantially increased because 
of the higher productivity that is 
possible with new, modern equip- 
ment.” 


Under the Vermont firm’s new 
leasing arrangement, the lessee 
commits himself to leasing one or 
more pieces of equipment for a 
specific period. Jones & Lamson 
will give him the same one-year 
guarantee of maintenance and re- 
pair that it gives buyers of its ma- 
chinery. 


The plan is expected to have 
particular attraction for smaller 
industrial companies. Such pro- 
ducers often find themselves at a 
competitive disadvantage when 
they try to accumulate sufficient 
capital to replace equipment or 
expand production. Jones & Lam- 
son also believes the general de- 
sire to boost industrial productiv- 
ity in the U. S. will spark a major 
urge to lease by many firms in the 
metalworking business. 


The Jones & Lamson plan will 
not in itself speed the obsolescence 
of metalworking equipment, but 
company officials believe it will 
hasten necessary replacement. 





Extra copies of most articles 
are available on a first-come 
first-served basis. Write Tool- 

& Production Magazine, 
1975 Lee Rd., Cleveland 18. Be 
sure to mention the article you 
want, 
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Cut Indicating Time 
... and Error 





CAST ALUMINUM 
CASE MOUNTS 
ON CARRIAGE 












SMALL HAND COUNTS 
~ REVOLUTIONS OF MAIN HAND, 

HAS 5” RANGE PER REV. ON LATHE WORK, did you ever 
turn several diameters to their 
required lengths and then make 

Vg FELT WIPERS CLEAN TAPE the next one too long? To save 

the piece it was necessary to go 
STEEL TAPE, MOUNTED back over your work and recut 

—@——— ON LATHE BED, DRIVES the shoulders. This meant playing 

METER that indicator game (leap-frog) 

all over again. And, there’s a 

chance you accumulated error. 





Continued on page 65 


Fig. 3. The Distometer attached 
to a lathe. 





Although a highly desirable 10% savings was 
semen, Se best (Fig. 2), it doesn’t ap; ss 

as great as realized in turning. 
because of the difference in the length of the 
two workpieces. An experienced lathehand has 
estimated that the time savings for boring would 
have been 37% had it been of same . 
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Cold Heading to Tenths 
... and Fast 


MINIATURIZATION and running 
mate, close-tolerance, have been 
dictating seemingly unsatisfiable 
demands on existing manufactur- 
ing equipment. But most demands 
are being satisfied with invention 
and ingenuity, and by “pushing” 
established engineering principles. 

The millions of electrical “con- 
tacts” needed for control of mili- 
tary, industrial, and domestic ap- 
paratus mean one thing — high 


Fig. 2. Electrical and electronic 


contacts made by Contects, Inc. 
Smallest piece has 0.012” shank 
dia and is 0.016” long. 





production. Their manufacture 
must be held to a minimum num- 
ber of operations and, since con- 
tacts are of precious metal, give 
little or no scrap. 


There’s really only one way to 
make most of these “little but- 
tons” — that’s cold head them. 
This can often be a one-shot 
operation. If more than one opera- 
tion is required, however, it can 
usually be handled with addition- 
al tooling while using the same 
movements and/or momentum of 
the same machine used for one 
shot operations. 


The steady trend downward in 
wire size means more complex 
tooling and its design calls on all 
available know-how. The Morris 
“Omega” machine in Figure 1 
handles wire from 0.070” to 0.012” 
dia at 9000 pcs/hr. Needless to 
say, this requires a bit of “doing” 
in machine and tool design. Tool- 
ing to produce delicate parts from 
fragile wire requires fine setup 
and ultra-precise adjustment. 

Precision parts of the size and in 





Fig. 1. One of a battery of cold 
headers used by Contacts Inc. for 
producing tiny electrical contacts. 


numbers mentioned above are be- 
ing held to +0.0005 on head thick- 
ness, and to +0.001” on other 
critical dimensions, by Contacts 
Inc. on the Omega. Tolerances are 
important for electrical contact 
function, reliability, and manufac- 
turing economy. 

In order to produce the tiny 
parts (they’re compared to an ant 
in Figure 2) Contacts Inc. has in- 
vested a good deal of engineering 
ability and time to take full ad- 
vantage of the Morris Omega’s 
capabilities. So well has their re- 
search and development time paid 
off that they have been able to 
produce two million pieces with- 
out so much as polishing the tools. 

— W. E. H. 





... Cut Indicating Time, from page 64 


A number of Distometers are 
already in use. People at Federal 
Products Corporation say they 
were purchased “on demand” 
(when word got around) even be- 
fore they got into production. 
Looking at the time saved by this 
machine adaption, such enthusiasm 
is understandable. 

In Figures 1 and 2 finish passes 
on diameters were followed by 
shoulder facing. Without the Dis- 
tometer, indicating was done with 
a1” range indicator, repositioned 
for each shoulder. All turning and 
boring was with automatic feed 
and a manual return to each new 
start. Return was included under 


” 


“indicating time,” as was time for 
adjusting to depth and indicator 
reposition. 

One of the facets of the Disto- 
meter is having it return to a zero 
reading, regardless of its machine 
position, at the press of a button. 
This does away with all indicating 
and accounts for most of the sav- 
ing achieved through its use. 

Although an indicating dial is 
still used, it’s large and perma- 
nently mounted. Stopping the car- 
riage to take an accurate reading 
is not necessary. 

In use, the dial is zeroed at the 
beginning of a cut. Turning to the 
proper diameter progresses along 


the work until the dial reading in- 
dicates the proper length for that 
diameter, and then the shoulder 
is faced. The operator returns the 
cutter to start, zeroes out, and is 
ready to turn the next diameter. 
This is repeated until the piece is 
complete. Boring is similar. 
Optimum usefulness of a Disto- 
meter would be where a great 
variety of parts are machined on 
the same facility. However, a time 
savings should be realized what- 
ever the application, because re- 
peat accuracy is within tenths. 
Accuracy is assured as dial read- 
ings indicate movement along a 
steel tape. — W. E. H. 
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Fig. 1. The lube oil system outside the diesel engine is isolated and 
tested for leaks with compressed air. 


Q-C Tips 


from Heavy Assembly Operations 


by R. A. Fergus 


Quality Control doesn’t always have to be an ultra-sophisti- 
cated statistics-and-gages operation. The “soap-suds-and- 
water” incoming and in-production techniques that work 


for diesel engine assemblers can work for others as well. 
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REDUCE REWORK .. . Improye 
Quality ... Reduce Customer Com. 
plaints . . . These demands fage 
every quality-minded and ost. 
conscious organization. 

One of the best ways of ae. 
complishing these aims is to fing 
defective material as soon as the 
error in manufacture of the part 
occurs, or when the first assembly 
or subassembly discloses a defect, 


Defects that go undiscovered 
until final test are costly to locate 
and fix, and lead to customer com- 
plaints because of missed shipping 
schedules. There is always a chance 
that similar parts in assemblies 
which have not yet reached test 
may also be defective, so these 
must be checked and faulty parts 
changed. The objective of a good 
Quality Control plan, therefore, 
should be to keep defects found 
in test to minimum. 

Incoming material inspection 
presents an opportunity for Q-C 
prior to the beginning of the as- 
sembly cycle. The material can be 
anything from bolts, nuts, and 
washers to diesel engines, turbines, 
or complicated fabrications. This 
incoming inspection plus close co- 
operation with vendors, has eli- 
minated unreliable vendors from 
the list of sources of supply. 

A system of quality audits, con- 
ducted by our Q-C personnel, has 
been set up to keep defective ma- 
terial accepted from vendors at a 
minimum. These audits are aimed 
primarily at items which would 
show up either in test or after the 
apparatus has gone into service. 
Their small cost has been more 
than justified by the reduction of 
lost time in final test and the de- 
crease in customer complaints. — 

An example of this type of au- 
dit is one which covers fabricated 
lube oil pipe and other parts of 
the lube oil system. Random sam- 
ples of lube oil pipe are removed 


from stock periodically and ex- 


amined to be certain that they are 
free of foreign material such as 





Mr. Fergus is with the Loco- 
motive and Car Equipment 
Department, General Electrie 
Company, in Erie, Pa. 














-- 4A a2. flCSOOCLF 


a> a ao io he Ce ee Ue 6 Ue Se oe ee Oe 6S 


jet deeds. a? ae, Le: 





Fig. 2. Soapsuds are applied to 
all pipe joints to readily detect 
leaks. When the system is compli- 
cated, as air brake piping beneath 
a locomotive platform, isolated sec- 
tions are tested separately. 


chips, burrs, shot, and weld spat- 
ter; completely cleaned; properly 
coated with protective material; 
and their ends are covered to pre- 
yent entry of foreign material af- 
ter cleaning. 

Random samples of lube oil fil- 
ters, coolers, and strainers are 
also disassembled periodically 
(Fig. 1) to make certain they are 
clean. Close watch is kept on the 
exit side of filters and strainers 
because any foreign material in 
these areas could go directly into 
the diesel engine or turbine. Ma- 
terial that passes the audits is sent 
to production. If the audit reveals 
a defect, assembling of all similar 
parts into the apparatus is stopped 
and a thorough investigation is 
conducted to determine the num- 
ber of defective parts on hand. 

This investigation includes dis- 
assembly of parts in the process of 
being assembled, as well as parts 


on apparatus in test or being pre- 
pared for shipment. The vendor is 
apprised of the situation at once. 


Fig. 3. 














Defective parts are either return- 
ed to the vendor or rebuilt at his 
expense. The next shipments re- 
ceived from this vendor are in- 
spected closely to be certain that 
his processes have been brought 
under control. Assembly is resum- 
ed only after the parts are deter- 
mined to be satisfactory. 

By concentrating on certain 
production areas, trouble is now 
located nearer to its point of origin. 


of assembly permits easy testing of air piping. 





Piping leaks furnish a good exam- 
ple of this technique. If certain 
portions of a system can be isolat- 
ed and checked as soon as they are 
completed, leaks are easier to lo- 
cate and repair. The setup, testing, 
and repair are done by the same 
men who do the piping. 

The lube oil system is quite 
complex, consisting of fabricated 
pipe, threaded pipe, cooler, strain- 
er, filter and valves. Waiting to 


Upside-down position of locomotive platform in early stages 



























































check for leaks until final test of 
the complete apparatus is costly, 
and a leak after the system has 
been filled with oil makes quite a 
mess to clean up. Usually it occurs 
in the most inaccessible spot and 
sometimes the entire system must 
be drained because the pipe or 
part must be replaced. Extra test- 
ing, pipe fitting, assembly, and 
clean-up time are all involved. 
Trouble discovered at this late 
state, moreover, may call for the 
change of similar defective parts 
on other apparatus in various 
stages of assembly. All this loss 
can be avoided if the system is 
checked for leaks as soon as pos- 
sible after its completion. 


In cases where the piping sys- 
tem is very complex it is often best 
to isolate sections and test them 
separately. An example is the air 
brake piping underneath a loco- 
motive platform (Fig. 2). The plat- 
form starts through the assembly 
area upside-down to permit easy 
access to the bottom for running 
cable and pipe. This is also used 
to advantage for testing. As soon 
as the air piping on the bottom is 
complete it is tested for leaks, as 
shown in Figure 3. The ends of 





the pipe are capped or intercon- 
nected with copper tubing, so the 
entire system under the platform 
can be tested at one time. 


A pressure drop check of the 
entire air system is made after the 
locomotive is complete and ready 
for test. This detects leaks at the 
points where previously tested 
sections have been connected. It 
also shows leaks resulting from 
damage or breaks in lines during 
the assembly of other apparatus 
on the locomotive. 

Another area which lends it- 
self to in-process Quality Con- 
trol is the application of weld 
studs. Small studs are projection- 
welded to the interior of locomo- 
tive cabs to hold clamps for tubing 
and conduit. If they should come 
loose the tubing or conduit would 
be free to shift or vibrate, which 
could result in leaks in the tubing 
or grounds in the conduit. 

When properly welded the 
bond is strong enough to break the 
stud before the weld fails. Quality 
is controlled by periodic testing 
with a special tool — a steel bar 
approximately 12” long, with a 
hole slightly larger than the stud 
drilled in one end. The bar is slip- 





Fig. 4. Simple tool and method 
for checking application of weld 


ped over the stud to bend it to an 
angle of approximately 15° (Fig, 
4). The stud is then straighteneg 
with the same bar. Studs with poor 
welds come loose at once. 

A weekly check of 15 to 2 
studs, chosen at random from sey- 
eral cabs, has proved sufficient to 
maintain Quality Control. This 
check, requiring only 10 to 15 min, 
has more than paid for itself. 

These examples illustrate a few 
of the general types of inspections 
or audits which can be used to re- 
duce the occurrence of defects in 
the final test of a complete assem. 
bly. They can be applied to var- 
ious types of items. Piping is pip- 
ing, regardless of whether it car- 
ries air, gas, water, fuel, or lube 
oil, and it must not leak, and it 
must be clean. All studs, no mat- 
ter if they are long, short, large, or 
small, must not break loose. These 
requirements, simple though they 
may be, are basic. Unless their 
quality is controlled they could 
cause an unmeasurable amount of 
trouble. 

In the light of experience with 
this type of Quality Control, a 
general pattern of procedure may 
be outlined — review operations, 
ferret out general classes of items 
that are causing defects which 
show up in test area or are high- 
lighted by customer complaints, 
then set up controls as close to the 
cause of the trouble as possible. If 
faithfully followed, this will re- 
sult in high quality, less re-work, 
lower inspection costs, and de- 
creased customer complaints. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Road, Cleveland 18. 








Coming Next Month: 
“Cash In On the Overseas Expansion”’ 
“Heat Treating Tool Steel’’ 
and many more information-filled articles 
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Air150psi 
Hydraulic up to 1500 psi 


By machining to micrometer accuracy the working 
surfaces within O-M Air and Hydraulic Cylinders, 
these units function with high operational effec- 
tiveness and a minimum of routine maintenance. 


More than this, O-M precision workmanship is 
reflected in every engineering and construction 
detail. These components are designed right to 
seal right. The ports are readily rotated independ- 
ently to a desired location. Accurate machining 
assures perfect piston rod alignment on extreme 
in and out positions, on maximum or minimum 
loads as well as on short or long travel. 


O-M standard, oversize and 2 to 1 rods have 
a high yield point that increases fatigue strength. 
The low coefficient of friction and cushion ball- 
check valve provide for full-power starts. End 
plugs are tapped for universal mounting. 
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Meets JIC Standards Q ; ¢ Y 
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Fits Where Others Won't 


Series 101A (illustrated) and Series TH 
(Heavy-duty Hydraulic Cylinder) are available in 
a complete range of sizes (1144” to 8” bores) and a 
full line of mounting brackets. Immediate delivery 
on many sizes. 

Mail coupon at once for Bulletin 101A and 105 
containing engineering data on the two units. 


ORTMAN-MILLER MACHINE COMPANY 
21 143rd Street, Hammond, Indiana 


LC] Have representative call 
C) Send Bulletins 101A and 105 
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Modified Caliper Simplifies Measuring 
of Undercut Walls 























Qo - 














THE MODIFIED CALIPER gage 
illustrated above will be exceed- 
ingly useful to machinists and 
toolmakers when determining the 
thickness of sidewalls at the base 
of undercuts, or deep recesses in 
flanged components. 

With the component X, for ex- 
ample, which is flanged external- 
ly at one end and is bored near that 
flanged end with a recess very 
much larger than the general bore, 
difficulty will be experienced in 
measuring the thickness of wall Y. 
The legs of the ordinary caliper 
cannot be maintained in the cor- 
rect setting, because of the inter- 
vention of the flange and the 
smaller bored portion of the un- 
dercut hole through the piece. The 
modified caliper will do the job. 

The modified caliper consists of 
a hardened and ground steel shoul- 
der pin (A) which is permanently 
riveted into leg B about midway 
along the length of leg B. The lar- 
gest (1/4” dia) portion should pro- 
ject about 3/16” from the face of 
the leg. 


Member C is a hardened and 
ground steel plate 1/8” thick by 
5/8” wide. The length of the plate 
is determined by the size of cali- 
per and its maximum opening 
movement. The plate has a ma- 
chined elongated slot (D) cut cen- 





trally in the width, and extending 
about three-quarters of the length 
of the plate. A knurled headed 
locking screw (E) has its threaded 
shank passing easily through slot 
D and screwing into leg F of the 
caliper gage, to enable the plate to 
be locked to that leg in any de- 
sired position. At its opposite end 
a 90° V-slot (G) is machined in 
the plate. 

The illustration shows the cali- 
per set for measuring wall thick- 
ness Y in the component. In mak- 
ing this setting, plate C is released 
on leg F, and the caliper legs are 
applied and set in the usual man- 
ner about the wall Y. The slotted 
plate is then adjusted to bring V- 
slot G closely in contact with pin 
A, and is locked in position. 

The caliper legs can then be 
opened to withdraw them over the 
projecting flange and undercut 
wall of the bored hole. With the 
gage completely removed from the 
work the caliper legs are then 
closed again until pin A _ bears 
snugly in the V-slot G, to repro- 
duce distance Y. 

The modification can be easily 
applied to any standard caliper and 
the presence of pin A and plate C 
in no way impairs the application 
of the gage for all normal opera- 
tions. end 
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THE MANAGEMENT OF SCIEN. 
TIFIC MANPOWER. Pyb- 
lished by American Manage. 
ment Association, Inc., 1515 
Broadway, New York 36, N.Y, 
1958. 160 pages, paperbound — 
$3.75. F 

Problems and practices in th 
effective use of research and 
gineering personnel are de 
by leaders of industrial and 0 
demic scientific programs. Play 
ning and organization of prog 
and recruiting, hiring, and 
velopment of scientific manpows 
are covered in this report. 3 
METALLIZING HANDBOOK, 

H. S. Ingham and A. P. 
ard. Published by Metalli 
Engineering Co., Inc., 
Prospect Ave., Westbury, Loi 
Island, N.Y., 1959. 345 pe 

$5. 

Surface preparation, technigqu 
of metal spraying, and metallizi 
equipment are discussed in thi 
comprehensive reference. Powde 
spraying of oxidation resistant 
loys, ceramics, and tungsten car 
bides is described in how-to-de 
terms. 
PLASTICS FOR TOOLING — Re 

search Reports 15-18, by Or-" 
ville D. Lascoe. Published by 
American Society of Tool En- 
gineers Research Fund, 10700 
Puritan Ave., Detroit 38, 
Michigan, 1958. Approx. 60 
pages each, paperbound, $.75 
each to ASTE members; $1.50, 
non-members. 

These reports evaluate the prop- 
erties of plastics used in a variety 
of tooling applications. Report No. 
15 is the second volume of a plas- 
tics for tooling bibliography and 
includes 200 abstracts of technical 
articles as well as a textbook list. 
Nos. 16 and 17 deal with linear 
and volumetric shrinkage test 
methods, respectively. Impact test 
methods are the subject of Report 
No. 18 which discusses implusive 
forces, impact on plastic punch 
press tools. 
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N FROM FAIR STREET « HOME OF MICROBORE 


titanium carbide and ceramic tipped 
microbore adjustable tooling! 




























Cone Relief Ground Like All Microbore Tips! 
it 38, High cutting speeds! Microbore titanium carbide and ceramic 
ox. 60 tips cut at speeds and feeds impossible with any other type tips, 
d, $.75 yielding excellent surface finish . . . in some instances comparable to 
$1.50 ground finish. Micrometer vernier adjustment sets the tool point 
4 in seconds to accurate part dimensions. Extreme rigidity of 
basic design, double cone bearing and axial locking force; plus . : 
> prop- minimum tool point overhang, makes Microbore ideal for these new Cone ee gest — 
variety cutting edges. Like all Microbore cutting tools, the new tips are cone ene ae ort CHENG GS ge Tor 
rt No. relief ground to gage room accuracy. Microbore titanium carbide and mcnsenecace Pete tte 
1 plas- ceramic tipped tooling are major developments in the complete 
4 Microbore system of precision cutting tools. Ask your Microbore 
mall distributor for 





. % : complete information 
k list. —— wi Z or write for 





linear J seortn Microbore catalog. 
. test ca i fZ oy ® 

pa DeVuleG  MICROBORE SYST EM 

Report - reg 

lusive ye. ance 

punch * 


DEVLIEG MICROBORE ° DIVISION OF DEVLIEG MACHINE COMPANY 


Fair Street+ Royal Oak, Michigan 
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New Unit Assures 
Space Age Accuracy 


Accurate is the word for Ex- 
Cell-O Corp.’s new tape controlled 
contouring machine. Designed for 
precision turning, boring, and 
grinding, it can be electronically 
or manually controlled in incre- 
ments of 25 millionths. 


To provide the necessary ri- 
gidity and precision, the machine 
bed was made heavier than in 
standard tools and precision roll- 
er bearings were incorporated 
into the hand scraped slide ways. 
The bearings are matched to a 
few millionths of an inch to guar- 
antee ease of movement and im- 
mediate, accurate response to di- 
rections from the tape control sys- 
tem. Parallelism of the slide ways 
is checked by an optical flat ac- 
curate to 1-1/2 millionths of an 
inch. 

Building block construction is 
featured in this Numera-Trol 
Style 922 machine. The precision 
turning and boring assembly, self- 
contained except for the hydrau- 
lic power unit, can be _ inter- 
changed with the self-contained 
precision grinding assembly. 





A special heavy-duty precision 
spindle is mounted horizontally 
at the front of the grinding head 
and driven from the rear by a 
2-hp motor. The spindle recipro- 
cates in a vertical plane, riding on 
pre-loaded ball bearings moving 
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on two parallel guide bars. 
Built-in temperature control is 
another feature which makes it 
possible to hold work tolerances 
of 0.0001” in routine production of 


templets and 0.002” in contour 
boring and turning operations. 





Tape Controlled Drill Slashes Costs 


A pair of numerically controlled 
six-spindle turret drills has en- 


abled Chandler Evans Corp. to 
cut labor costs 50%, reduce scrap 

















by 13%, and cut over-all tooling 
costs by 40% on drilling opera- 
tions. 

The Burgmaster turret drills 
are equipped with General Electric 
numerical positioning control, 
which directs movements of the 
table. They require only a simple 
fixture — a flat positioning plate 
with two pin holes to hold the 
work to the table. 

Downtime for design changes 
has been slashed with the tape 
controlled machines. The changes 
can be made by splicing a new 
piece of tape into the existing tape, 
or, in the case of extensive 
changes, simply making a new 
















tape. 
Scrap on the aircraft engine 
accessories built by Chandler 





Evans is down to only 1% o 
2% due to the repetitive accuracy 
of the automatic control system. 
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What other shops found out 
about Hydraulic Clamping 





LODDING ENGINEERING SAVES MORE THAN 214 HOURS A DAY... 
since its switch from manual to Newton Hydraulic Clamping, reports 
Edward Bedard, Lodding Plant Superintendent. Former manual meth- 
od took 22 minutes — 14 clamps for each set-up. Newton System 
reduced number of clamps required to two, with one manual operation. 
Repositioning takes 4 minutes per set-up which, done 3 times daily, 
saves nearly an hour in set-ups. Another 105 minutes per day is gained 
in production time. Total time saved — over 214 hours a day. Mr. 
Bedard also states, “We can pay for this unit every two weeks, if we 
include our installation time.” Shown is a multiple drill fixture. 


eer | peg Corporation, Auburn, Mass., is the ys manufacturer 
doctors and doctor blades for the pulp and paper industry.) 





KINNEY CUTS CLAMPING TIME 90% PER PIECE... 

since the application of Newton Hydraulic Tooling to the clamping 
parts in a precision boring operation. (illustrated above). “Actual 
clamping time per piece decreased by 90% and floor to floor time 
decreased by 67%,” states Melvin S. Naiman, Tool Engineer at Kinney 
Manufacturing Co. With the stud and nut arrangement originally used, 
the machine operator experienced difficulty in tightening clamping nuts 
with a wrench. “Complete elimination of this drawback,” Mr. Naiman 
reports, “was the result of changeover to hydraulic cylinders. Operator’s 
clamping motions have been reduced to a single rotation of the screw 
pump handle.” 


(Kinney Manufacturing Comper Reston, a is a division of New York 
r Brake Company. 
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Shown in its simplest ; 
form, the Newton Hy- a 
draulic Tooling - = 
tem is made up of a 
hand pump with pres- 
sure lock, pressure 
foiling “en ers and 4 
devices. 





Further advantages of 
Newton Hydraulic Clamping 


Besides speeding production by reduc- 
ing set-up time, the Newton System is 
easy, safe and economical to operate. 
Uniquely versatile, any number of clamp- 
ing cylinders can be used up to the fluid 
capacity of the hand pump. A multiplicity 
of clamping positions can be achieved — 
horizontal, vertical, angular, swing, trun- 
nion. Unexcelled for clamping odd-shaped 
pieces. Clamp pressure is uniform through- 
out the system, rigidly controlled, indicated 
by a gauge. Operating pressure is in the 
2000 — 2500 psi range. The system is 
self-contained with no outside source re- 
quired to maintain pressure. Both screw 
and lever pumps, equipped with pressure 
locks, available in two sizes — cylinders 
in varied size ranges. Air actuated hydrau- 
lic pumps, also available in two sizes. 


HYDRAULIC SYSTEM PROVIDES: 


@ Rapid operation of clamps in jigs and 
fixtures 


@ Controlled clamping pressure 


@ Self-contained clamping — independ- 
ent of external power sources 
Versatility of clamping applications 
Safety, simplicity and economy of 
operation 


A variety of pumps, cylinders and 
mounting devices 


Send for complete information and catalog. 


A Newton engineer will be happy to sit 
down with you to discuss your particular 
clamping problem and to give advice on 
the type of equipment best suited to your 
needs. 


... clamps down on set-up time 
SERA RE 


NEWTON 


AUBURN, MASSACHUSETTS 

See Newton Systems demonstrated at 

Detroit A.S.T.E. Show April 21 — 28 
BOOTH NO. 1627 
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Why did these chips 





LOOK TO 4 
INGERSOLI 

FOR THE 

ANSWER 












—because the cutter used to produce work, the job requirements and the 
the more costly chips was not the right machine. 

one for the work or for the machine on There are many ways that the cost of 
which it was used. It was a good cutter chips can be reduced. Why not let an 
but not as good as it could have been. Ingersoll representative make a pre 
It's as simple as that. liminary survey? It will cost you noth 
The lower cost chips were produced by ing and may lead to important sav- 
a cutter recommended by Ingersoll ings. Ask to have a representative call, 
Cutter engineers. Their recommenda- or write for booklet “Ways to reduce 
tion was based on an analysis of the the cost of chips.’ Address Dept. K-68. 


aad NGERSOLL 
ba ? MILLING MACHINE COMPANY CUTTER DIVISION ROCKP ORE 
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14 FOR INTERNAL INSPECTION 


@ 0.10° AND UP. .. That's the point 
of entry requirement . . . to provide your 
inspectors the chance to use the out- 
standing National Fontar Borescope and 
thus give them the brightest, distortion- 
free; close-up view of the defect in “‘in- 
accessible” interior surfaces of the cast, 
drawn, welded or molded product... 
from inches deep to many feet. 


Find out how its.use can be aime and 
cost saver while it up-grades your Qual- 
ity “Control. Just send for our “Bore- 
scope Catalog.” 





ENGELHARDO INOUSTR/ AS. 4‘N&) 


WATIONAL ELECTRIC INSTRUMENT DIVISION 
92—21 Corona Avenue * Elmhurst 73, New York 
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Formulas 
Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 
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TOOL CONTROL SYSTEM 


Now, from Seibert, you can obtain tool control boards that are indi- 
vidually designed to suit your production requirements. Panels are 
subdivided into sections for each type of tool, and divisions are 
arranged as required with space for two sets of tools for each job. 
Tool panels and benches are available in 3, 6, 9 or 12-foot lengths. In 
addition, you can now obtain from Seibert pre-setting gages of all 
types and also optional equipment such as plastic cyclometer covers 
with locks, drawers, shelves, etc., to suit your specific needs. 


INCREASES PRODUCTION EFFICIENCY 
Tool Control Boards are a tested and proven method of increasing 
the efficiency of production machine tools. They provide a system 
of scheduling tool changes according to pre-determined efficiency 
standards. You cut down-time, insure longer tool life, reduce tool 


SUMMARY OF ADVANTAGES 
@ Reduces down-time, provides an efficient 
system of programming tool changes. 


eA seni. 


controls hining opera- 
tions; provides visual record of used life of 
each tool. 





© Assures more efficient use of tools, reduces 
breakage and scrap losses. 

@ Provides storage and complete facilities 
for presetting tools at the machine. 


WRITE FOR COMPLETE DATA 
Get the complete story on 
new Seibert Control System. 
Specify circular B-10, or 
ask a Seibert Sales Engi- 
neer to survey your needs. 
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breakage, and lower scrap losses. 




















SEIBERT & SONS, Ime. 1012 E. 24th St. « Chenoa, ill. 


QUALITY murtipie DRILL SPINDLE AND PRODUCTION TOOLS 
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RICE PUMP 


VENUE 





The Complete Low-Cost Answer to 
Your Larger Die-Making Problems 


% Tilting Power Ram Permits Working from 
Level Table 

% Infinitely Variable Speed Transmission and 
Stroke Mechanism 

% Files Supported in both Upper and Lower 
Chuck . . . or in either 

% Saws to Center of 224%” Circle with Over- 
arm, 28” with overarm removed 

% 20” square table — Special table available 
in 24” x 28” size 


Send for PDM Bulletin, also Bulletins on Rice — Milwaukee 
Complete line of bench type Die Filers and Profile Grinders. 


& MACHINE COMPANY 


BELGIUM 
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HEATS FAST 
SAVES TIME 






NO. 142 HEAT TREATING FURNACE 


Start heat treating high speed and 
carbon steels while other furnaces 
warm up. Powerful burners in this 
efficient furnace get heat up to 
1300°-2350° F. range in minutes. 
Temperatures accurately and quickly 
regulated. Ratchet-operated door 
opens upward — no need to open 
fully every time. High temperature 
refractory-lined firebox keeps heat uni- 
form — 7” by 13” by 16%”. 200,000 
BTU’s per hr. Carbofrax hearth, 
G.E. Motor and Johnson Blower 
included ...... F.O.B. Factory, $374.00 


WRITE TODAY FOR FREE JOHNSON CATALOG 


Johnson Gas Appliance 
Company 

575 E AVENUE N.W., 
CEDAR RAPIDS, IOWA 


If it burns gos () look to Johnson— 
Since 1901 
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one piece y stainless steel spindle 
HARDENED AND GROUND FROM THE SOLID 

e Reads to .0001” e« Heavy duty tungsten carbide measuring 

faces e Forgedframe e Dull chrome finish on thimble and barrel 

e Quick acting positive lock e Built for accuracy under the 

most rugged applications e Furnished in handsome contour case 


AVAILABLE INDIVIDUALLY OR IN SETS FROM 0 to 12” 
WRITE FOR CATALOG on complete line of precision measure instruments 


ALINA CORPORATION 


122 East Second St., Mineola, L.I., N.Y. 
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Two or three heads can be interchanged on 
different style K-Bars for all types of chuck. 
ing machines, semi-automatic lathes and 
other precision boring applications. 


At Gardner-Denver Company, 


This adjustable-head 


KENNAMETAL K-Bar 
replaced 5 “special” bars 


Three bores on an 8620 cast steel 
chuck end previously required five 
special bars. Chatter and inability to 
hold size was a problem. Then the 
Kennametal Carbide Engineer sug- 
gested one Kennametal K-Bar be 
tried for all three bores. 

Although the test setup was not 
ideal (11-inch bar overhang), the 
K-Bar conclusively outperformed the 
five bars. Increased machining speeds 
possible with the K-Bar produced the 
outstanding time reduction shown. 





Material: 8620 steel casting 


3-bore operation: 

4.470 bore—.325 depth of cut 

3.720 bore—.290 depth of cut 

3.220 bore—.290 depth of cut 
Actual machining time: 

Original setup 

(5 special bars) 16.7 min. 
Kennametal K-Bar 3.1 min. 


TIME SAVED PER PIECE 13.6 min. 














Depths of cuts were varied from 
.001 to .500 but chatter could not be 
detected. Ask your Kennametal Rep- 
resentative or write us direct about 
adjustable K-Bars with Standard 
Kendex inserts and chip breakers. 
Seven sizes, 1-inch to 214-inch diam- 
eters. KENNAMETAL INC., Latrobe, Pa. 


The high rigidity (3 times that of steel) 
of Kennametal K-Bars practically 
eliminates chatter, taper, weaving, and 
drag-out scoring. K-Bars PERMIT use 
of harder grades of carbide inserts, 
faster machining. 

*Trademark 


KENNAMETAL $n 
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Norman C. Drechsel has been 
appointed manager of Niagara 
Machine & Tool Works’ Boston 
district office. 


Recent appointments at the Val- 
eron Corp. include Charles V. 
Wishmeier, district manager of 
Ohio, northeastern Indiana, west- 
ern Pennsylvania, and western 
West Virginia; and Albert M. Low, 
service engineer for southern 


Ohio. 


R. L. Ackerberg, recently ap- 
pointed general sales manager for 
Minnesota Mining & Mfg. Co.’s 
coated abrasives and related pro- 
ducts division, has announced that 
F. M. Metcalfe is the new division 
sales manager, and C. L. Murphy is 
marketing manager. W. E. Mars- 
den is the eastern region sales 
manager for the division. 


Walter A. Lowalske now serves 
as direct sales representative for 
the San Francisco territory for 
The Gisholt Machine Co. 


Verson Allsteel Press Co. re- 
cently appointed Harry L. Rey- 
nolds vice president and district 
manager of the new district sales 
office in Wauwatosa, Wis. 


Heading the newly combined 
Philadelphia and metropolitan 
New York sales territories of the 
Wilton Tool Mfg. Co., Inc., is Ed- 
ward D. James. 


Now serving as sales engineer 
to handle Clearing Lathes on the 
eastern seaboard is Ralph Leonard. 


In the Boston area, Paul W. 
Knapp now represents Firth Sterl- 
ing Inc. 


Lockwood Oliver, Jr., was re- 
cently appointed sales manager of 
Bardons & Oliver, Inc. 


Taking over as eastern district 
sales manager of the Lucas Divi- 
sion, The New Britain Machine 
Co., is Duane E. Steinle. 





| 
| 
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all in a day’s work for DP & 
special assembly 
mechines 


True to its name, Automatic Electric Company has made this small 
parts assembly fully automatic with a DPS assembly machine. A sub- 
sidiary of General Telephone & Electronics, Northlake, Ill. the company 
has realized increased capacity with fewer rejects on telephone terminal 
assemblies. This type machine in similar assembly operations has paid 
for itself in less than a year from savings over previous method. 

If you have a small parts assembly problem, talk it through with 
Detroit Power Screwdriver Company. Industry’s most advanced design 
screwdriving machine is the result of more than three 
decades of specialization. Add to this a complete line of > 
parts feeders (vibratory, rotary and elevating) and Shite, j 





you're assured an operation that is automatic and effort- 
less. Write today for full information. 


Tam 


Sent 


Bis ns 
~ SSE, 
fests 


DETROIT POWER SCREWDRIVER 


COMPANY 15.135 
2827 W. Fort St. * Detroit 16, Michigan 
A Subsidiary of Link-Belt Company 
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atalogs and other helpful literature 


Economically Produce Stampings 
from coil stock using the Multi- 
Slide automatics described in a 
catalog. Types of machines, pro- 
ducts, and arrangements are illus- 
trated. Write U. S. Tool Co. Inc., 
for a copy of Bulletin 15, or Circle 
Inform-A-Gram No. Cl. 


TEMPCO . DUNHAM RD. - 


INDUSTRIAL, 


a en ae 


The Floating Zone Method for 
growing germanium or silicon 
crystals and zone refining and 
zone leveling are discussed in the 
latest issue of Induction Heating 
Review, Vol. 1, No. 6, from Lepel 
High Frequency Laboratories, Inc.. 
or Circle Inform-A-Gram No. C2. 


oe 
. 
sacn So 


ghee abe 


[NMC tet. Montrose 2-2400 — ciew 


CONTROLS 
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A New Air Hydraulic Drill Unit, 
Model 17-400, is featured in 
bulletin which shows how it can 
used as a Building Block compg. 


nent. Dimensional diagrams are in- 
cluded. Write The Hartford Spee- 
ial Machinery Co. for your copy, 
or Circle Inform-A-Gram No. C3, 


New Tool-Flex Toolholder bul- 
letin gives dimensions for three 
standard types (general purpose, 
tap holder, and threaded adijust- 
able) consisting of 51 models. Con- 
tact Burgmaster Corp. for a copy, 
or Circle No. C4. 


Use the Die Making Machines 
explained in a bulletin for filing, 
sawing, and lapping operations. 
Features and_ specifications are 
given in Bulletin DF 1-22 from 
Rice Pump & Machine Co., or 
Circle No. C5. 


A Magnetic Tape System for 
automatically controlling machine 
tools is completely described and 
illustrated in a booklet that gives 
dimensions and complete operating 
instructions. For your copy, write 
Micro-Path Inc., or Circle Inform- 
A-Gram No. C6. 


“High Speed Metal Band Saws” 
points out special features of a 
number of models and gives speci- 
fications and explains how they 
operate. For Bulletin 6601, write 
Peerless Machine Co., or Circle 
Inform-A-Gram No. C7. 


A New Collar Type Ferulset 
Tool, for faster and easier pre- 
setting of bite type fitting ferrules 
onto tubing, is explained in a bul- 
letin. Instructions on how to use 
the tool are included. Get Catalog 
File 1149 A 6 from Parker-Hanni- 
fin Corp., or Circle Inform-A- 
Gram No. C8. 





FEBRUA 








-_- @& 
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HAMMOND ELECTROLYTIC GRINDERS 


are doing a job at Beech— 
a leading builder of aircraft 


po SNR CHIP BREAKER 


AND OSCILLATING CUP WHEEL GRINDERS 
CUT CARBIDE TOOL GRINDING COSTS 
. greatly reduce diamond wheel consumption. 


Today more and more manufacturers are turning to 
Hammond Electrolytic Carbide Tool Grinders to reduce 
their carbide tool grinding costs. Carbide is removed by 
electro-chemical action with the diamonds wiping away 

the products of electro-chemical decomposition. As a result — 





MODEL SCE-6 


®@ Diamond wheel consumption is reduced 80% to 
90% and green wheel grinding eliminated. 


®@ Grinding is done faster and better with 
less physical effort. 


®@ Heat fractures are eliminated as the process is cool. 


Many users report their installation paid for itself in a 
matter of months. If you grind many carbide tools, 
you are actually paying for a Hammond Electrolytic 
Grinder, therefore — WHY NOT USE IT? 


Write for catalog. 


lo] ag Ve Vy viele) MODEL CBE-6 


“Good Machinery 
Since '82"" A . e 
INC. 


1631 DOUGLAS AVE. @© KALAMAZOO, MICH. 
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Catalogs. . 


A Line of Valves for controlling 
small cylinders or operating dia- 
phrams and pilot cylinders where 
mounting space is limited are des- 
cribed in Bulletin 592 from Hunt 
Valve Co., or Circle No. C9. 





“Automatic Drilling and Tapping 
Units” contains technical data on 
operation and selection of either 
air or hydraulic powered units. 
Applications are also shown. For 


Bulletin 5810 write Hypneumat 
Inc., or Circle No. C10. 


“Thermal Lubrication” discus- 
ses two new high temperature 
lubricants and gives features and 
applications. For your copy, write 
E. F. Houghton & Co., or Circle 
Inform-A-Gram No. C11. 


“Machining Thermoplastics’’ 


contains recommended procedures 
for machining and finishing ther- 
moplastic sheets, rods, and tubes. 
Get your copy from Cadillac Plas- 













Logan No. 6565 14” Lathe 


high-capacity features. For instance — 


® An oversize spindle with 153” 
precision ball bearings with built-in preload 


is turning — without shifting belts 


its specifications add up 


to high production capacity 


Logan designs greater reliability and accuracy, and 
longer life into its lathes by a generous combination of 


bore turns on four super- 


A variable-speed drive lets you change speed while work 








A warp-free lathe bed with high, strong walls braced by 
oversize ribs to withstand heaviest stresses; two V-ways 
and two flat ways are flame-hardened and precision-ground 


There are many more reasons why this and other Logan 
Lathes have a great pacity. The plete specifications 
tell the story. Write for them. 








LOGAN ENGINEERING CO. Dept. M-260, 4901 Lawrence Avenue, Chicago 30, Illinois 
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tic & Chemical Co., or Circle In. 
form-A-Gram No. C12. 





Seven Standard Unipunch hole 
punching units for punching round 
and shaped holes up to 3.500” dia 
in up to 1/8” thick mild steel are 
illustrated and described in Cata- ° 
log B from Punch Products Corp, 
or Circle Inform-A-Gram No. C3. 





New Refractory Metals bulletin 
describes tantalum, titanium, and 
zirconium, their process character- 
istics, fields of applications, and 
types of standard and _ custom 
equipment available that’s made 
from them. Write The Pfaudler 
Co., for Bulletin 978, or Circle In- 
form-A-Gram No. Cl4. M 








An Internal Data Collecting Le 
System, Collectadata, for accu- pl 
rate production control is tho- 
roughly described in a 19-page 
booklet that gives complete in- 
formation on the use and appli- 


vi 


cation and operation of this sys- Basec 
tem. Write Friden, Inc., for a copy Spee 
or Circle Inform-A-Gram No. C15. valve 
tility 
A Versatile Electronic Sensing 

: ' : , Elect 

Control is explained in a bulletin eneth 
that shows how it’s used for de- bolte 
tecting, counting, measuring, and origi 
recognizing objects. Operation and conn 
16 applications are described. man: 
Write Security Controls, Inc., for wirit 


Bulletin 400, or Circle Inform-A- 
Gram No. Cl6. 


Hydraulic Shears that range in 
capacity from 8” of 3/8” mild steel 
to 12’ of 1-1/2” mild steel are 


described in an 8-page bulletin. 
Specifications of typical models are 
given. For Catalog VHS-59, write 
Verson Allsteel Press Co., or Cir- 
cle Inform-A-Gram No. C17. 
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MODEL PD-441 shown. 4-way single or double pilot-operated types, for 
sub-base or manifold mounting. Aluminum and stainless steel com- 
ponents assure multi-million cycle dependability. Interchangeable 
pilots, with coils guaranteed against burn-out for life of valve, fit any 
plug-in Speed King. Coils for ac or dc, any voltage... 35 — 200 psi 
tange ... integral junction box... optional manual over-ride, common 
or separate exhaust ports, sub-base connected external pilot supply 
...+ % in. exhaust ports, 42 or % in. inlet and cylinder ports .. . 
valve meets JIC standards. 


Based on the service-proved design principle of the 
Speed King % in. plug-in Valvair’s 2 - % in. plug-in 
valve series provides plug-in convenience and versa- 
tility to a wider range of control valve applications. 


Electrical and pneumatic circuits are completed auto- 
matically when valve and pilot are plugged in... 
bolted down. The result — cost-cutting reduction of 
original installation and maintenance time. All power 
connections are made permanently in sub-base or 
manifold ...there’s no need to disturb piping or 
wiring for quick in-service maintenance. 


For more information, write for Bulletin SPL. 
Address Dept. TP-260, Valvair Corporation, 
454 Morgan Ave., Akron 11, Ohio 
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VALVAIR 
Yo NPT 
PLUG-IN 


What’s more, advanced design shortens stroke... 
speeds response. Separate coded (4-wire) circuits on 
double solenoid models meet JIC requirements. Flow 
area through valve and sub-base equals that of full 
YQ in. pipe. 






Whether your control valve applications are on the 
drawing board or now in service, itll pay you to 
investigate the advantages of Valvair plug-in design. 
A call to your near-by Valvair field office will bring 
prompt application engineering recommendations. 





alvair..... 


Other INDUSTRIAL DIVISIONS of IBEC: The SinclairCollins Valve Co. 
The Bellows Co., Akron, Ohio © V. 0. Anderson Co., Cleveland, Ohio. 
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Announcing the Cat 


MANUAL OF 
MACHINABILITY AND 
TOOL EVALUATION 











by Antoni Niedzwiedzki 


ey 

NOW Machining Consultant 10-DAY EXAMINATION “ 
READY Detroit, Michigan ALLOWED. BA | ls = 
ee Catal 
ORDER AVAILABLE AT THE END Returnable For Full Credit . 
OF THIS MONTH. or Refund if Returned wes 


A treatise built upon advanced European and f 
YOURS American concepts and theories, and results of in Saleable Condition. a 
mac. 


the author’s own experimentation and practical 


TODAY! experience in engineering and machine shop. tion, 


Writ 
Hugh 

Cirel 
TYPICAL CHAPTER COVERAGE: 

A 
per copy Tool Life Formulas . . . Tool Life Criterion . . . Chip Load and Workpiece oa | 
- es @ Hardness . . . Tool Geometry . . . Test Records . . . Tool Inspection . .. bulle 
Machinability Classification . . . Machine Tool Selection. dime 
dies 
The Manual contains a wealth of examples and forms for Development from 
Sheets . . . Recommendation Sheets . . . Crossed Charts . . . Tool Life Cire} 
Tables . . . Graphs and Drawings . . . covering work with Carbides and So 
HSS on Cast Iron and Steel. are ¢ 











$6.00 








HUEBNER PUBLICATIONS, INC. Geer 
P. O. BOX 3505, 1975 LEE ROAD Co., 
CLEVELAND 18, OHIO form 


Gentlemen: Please ship copies of MANUAL OF MACHINABILITY AND TOOL EVALUATION at A 
$6.00 per copy. Ten day examination allowed; returnable for full credit or refund if returned in saleable 
condition. 


Open account shipments on 
7 cr Ho orders of rated tem) 
COMPANY companies. Otherwise, check and 

with order, please. No fon 
ADDRESS G.0.D.’s.. \ 


*Ohio customers add 3% 
sales tax. No. 
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Catalogs. . 


“Precision Thread and Form 
Grinders” tells how to plunge or 
traverse grind precision threads 
with two new machines. Contact 
The Sheffield Corp., for a copy of 
Catalog TFG-11-59, or Circle No. 
C18. 


“Machine Tool Control” details 
Hughes’ new numerical control sys- 
tem for all types of operations and 
machines, and discusses the opera- 
tion, advantages, and features. 
Write Industrial Systems Div’n, 
Hughes Products, for a copy, or 
Circle Inform-A-Gram No. C19. 


A New Hand Metal Punch, Mo- 
del 118, is fully described in a 
bulletin which gives features and 
dimensions. Standard punches and 
dies are also listed in this bulletin 
from Whitney Metal Tool Co., or 
Circle No. C20. 


Solid Carbide Drills and reamers 
are offered in a bulletin which de- 
scribes four series of drills and a 
series of reamers. Features, ap- 
plications, and dimensions are 
discussed. Contact M. A. Ford Mfg. 
Co., for Bulletin 906, or Circle In- 
form-A-Gram No. C21. 


An Aircraft Steel booklet, “‘Pre- 
cipitation Hardening Stainless 
Steels,” has 24-pages of detailed 
information on mechanical and 
physical properties at various 
temperatures, and heat treating 
and fabrication data. Get a copy 
from Allegheny Ludlum Steel 
Corp., or Circle Inform-A-Gram 
No. C22. 





“Bar Stock, Bushings, and 
Shapes” is a 16 page booklet illust- 
rating typical parts machined from 
Meehanite standard shapes. For a 
copy of Bulletin 45, write Mee- 
hanite Metal Corp., or Circle In- 
form-A-Gram No. C23. 


A Speed Vise bulletin discusses 
the features of this vise which in- 
cludes positive locking and fast 
action. Dimensions for six models 
are given. Write Cardinal Machine 
Co. for a copy, or Circle No. C24. 


MEASURE 10 0. 
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“Blast Cleaning Abrasive Per- 
formance” handbook explains, 
among other things, how abrasives 
affect finishes and cleaning costs 
and speeds. Charts and graphs il- 
lustrate the effect of abrasive size 
mixture, shot consumption aver- 
ages, the percent of wheel effi- 
ciency at which blast equipment is 
operating and the relationship of 
abrasive price and consumption to 
actual cost. For Bulletin 903-D 
write Wheelabrator Corp., or Cir- 


cle No. C25. 


D 
WH INTRON 


i 


The UNITRON Model TM is more than 
just a measuring microscope. It is the 
only instrument which combines in one 
stand a completely equipped tool- 
makers microscope for precise measure- 
ments — LENGTH, WIDTH and DEPTH, 
and a metallurgical microscope for 
examining the structure of polished 
metal samples under high magnification. 





NOTE THESE QUALITY OPTICAL & MECHANICAL FEATURES 


Objectives: achromatic, coated, 3X, MIOX, M40X. @ Combinati je: rect l 


Eyepiece: coated Kel0X with crosshair. 


Magnifications: 30X, 100X, 400X; up to 2000X 


with accessories. 


Focusing: Both dual control rack and pinion coarse 
and micrometer-screw type fine adjustments. Body @ 


has locking device. 


Three liuminaters: sub-stage, surface and vertical, © Eyepiece Turret: 


have variable intensity. 


In fitted hardwood cabinet 5 | () i) () 


UNITRON'S OFFER: 


a 10-Day trial of a TM in your plant — 


without any cost or obligation. 





Stag ball bearing with 
linear measurements to 0.0001” and rotary measure- 
ments to 5’ with vernier. (Metric model available on 
special order.) 
* Depth indicator: measures in units of 0.0001” by 
“eptical contact” with specimen. 
Projection Screen: ilable os y for 
optical comparison. 





for meas- 





uring surfaces, radii, ove pitch etc. 


Please rush te me, UNITRON's Microscope Catalog. 51-Z 








Name : 
Company { 
hae 





Stat ' 





THE TREND IS TO UNITRON Eves as onanelciele ea a 


THE TREND 


1s 


TO UNITRON 
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Catalogs. . 


A Vacuum - Induction - Melted 
Alloy for especially corrosive high 
temperature applications is dis- 
cussed in a bulletin. Waspoloy 
composition and mechanical pro- 
perties, and data on heat treating 
and finishing, are included. Get 
a copy from Metals Div’n Kelsey- 
Hayes Co., or Circle Inform-A- 
Gram No. C26. 


A New Wet Abrasive Cutter is 
described in a bulletin that gives 
detailed descriptions, specifica- 
tions, and features. Get Bulletin 
DH-260-R from Allison-Campbell 
Div’n, American Chain & Cable 
Co., Inc., or Circle No. C27. 


A New Tube Forming brochure 
covers engineering data and other 
information on the fabrication of 
tight bend tubes. Specifications are 
listed in chart form. Get Bulletin 
25 from Aeroquip Corp., or Circle 
Inform-A-Gram No. C28. 





Accuracy, Stability, Wear Life 


These are qualities to look for in gage blocks—qualities you'll find 
finest by far in Ellstrom Chromium Plated Standards. Size, flatness, 
parallelism unconditionally guaranteed to closer specified millionths 
than any other blocks you can buy. Made only of time-tested materials 
fully certified for uniform hardness, absolute metallurgical stability. 
And gaging surfaces chromium plated by an exclusive Ellstrom process 
to give you longer wearing millionths, lower gaging costs. Next time 
you buy gage blocks, be sure you get the very best—be sure to specify 


ELLSTROM CHROMIUM PLATED GAGE BLOCKS 


MANUFACTURED AND CALIBRATED TO THE INTERNATIONAL INCH—EQUAL EXACTLY TO 25.4 MILLIMETERS 


fe 4 af ; 


*Ellstrom — Measuring in millionths for three generations 


Hijalmar Elistrom (1863-1942)—He gave mankind the key 
to mass production of interchangeable parts. For it was 
he alone who conceived and produced the world’s first com- 
bination gage blocks—the first master reference standards 
accurate to the infinitesimal millionth part of an inch! 


CIRCLE INFORM-A-GRAM KEY NO. 84 








TOOLING & PRODU 


A Solid Carbide Fluted Te 
line is described in a bulletin whi 
includes data on burrs, b 
tools, reamers, drills, and roy 
A bulletin also describes a ling g 
solid carbide end mills. Get . 
logs 559 and PS 190 from K 
metal Inc., or Circle No. C29, 


Electro-Safe Punch Presses, now 
offered in 5- to 18-ton models, 
are featured in a bulletin which 
also gives dimensions for deep 
throat, universal, slow speed, and 
Vari-speed presses. Contact Keneo 
Mfg. Co., for a copy, or Circle In- 
form-A-Gram No. C30. 


Two-Dimension Carriage Tracer 
for J&L turret lathes is completely 
discussed in a bulletin. Features, 
such as four automatic tracing cy- 
cles, are fully described and illust- 
rated in this bulletin from Jones & 
Lamson Machine Co., or Circle In- 
form-A-Gram No. C31. 


New Hi-Temp Oven, with an 
electronic proportioning control 
system, is discussed in a bulletin 
from Blue M. The oven features 
finely controllable temperatures 
to 1300°F, rapid run-up, long ser- 
vice life, and economical opera- 
tion for heat treating of alloys. 
Get Bulletin 6950 from Blue M 
Electric Co., or Circle Inform-A- 
Gram No. C32. 


A Drill Pointer which produces 
helical, split-point, or conventional 
points automatically is described 
in a bulletin. Model 100 Winslo- 
Matic maintains concentricity 
within 0.0002” and can handle up 
to 1200 drills/hr. Get a bulletin 
from Winslow Product Engineering 
Corp., or Circle Inform-A-Gram 
No. C33. 
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PUBLISHED BY THE OHIO KNIFE CO., CINCINNATI, OHIO 


NEW READY MADE STANDARD HARDENED SHAPES 


SAVING MONEY FOR HUNDREDS OF COMPANIES 


USED FOR DIES, DIE SECTIONS, FLANGE SECTIONS, WAYS, GIBS, RAILS, 
WEAR PLATES. CARRIED IN STOCK BY OHIO KNIFE CO., CINTI., OHIO. 

















ls, —— Over 12 standard cross. sections in 
2 _— over 80 sizes now available. 
nd — The multiple use of these sections by 
1c0 ee ;  _- machine tool builders, die makers, etc., 
In- ft 4: _ has increased tremendously. Great sav- 
ings are achieved by being able to order 
= ' ; from stock and in lengths up to 120”. 
sly Ae ee _ They are delivered to the customer with 
es, eee. : cutting, forming or wear surface al- 
y= : ready machined, hardened and ground. 
st- F Ree. The soft steel backing, to which spe- 
& d , ef «i cially hardened tool steel is clad, can 
n- > <<. be drilled quickly for dowel and screw 
se : om <i holes. The special O-Kni-Co harden- 
an i } : ; ing process (65-66) Rockwell to the 
‘ol . oS i a : full depth of tool steel along the entire — 
in “ee ae ; - | length of the section develops tremen- 
es Ses _ a, dous wear resistance. They are preci- 
es ee, sion made to the closest tolerances. 
r- ae Also available are clad aluminum 
i SS - — bronze wear plates (1/,” thick alumi- 
. : e.g L num bronze clad to a tough, easily 
. machinable steel base.) 
ES es — et ce Sa Bee 
‘. Pim, ot adil technical literature available. 
es os wee jn “ Check off—mail coupon today. 
al a = THE OHIO KNIFE CO., Dept. 100LL 
ad % Cincinnati 23, Ohio 
D- é <a _ Gentlemen: Please send me free copy of: 
Ly Bee, Ee ee (J BULLETIN-A describing 12 standard cross 
bi sections in over 80 sizes 
NAME 


A—Hardened Ways and Slides | B—Composite Die Sections 
= C—Heel Block D—Center Clad ~ E—Flange Slide 














_ CITY. 


eeenetetnniion se ee Es ~ eee ee 
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Catalogs. . 


A New Micrometer brochure il- 
lustrates representative groupings 
of the complete line available. Ex- 
amples of standard micrometer 
calipers, and direct-reading and 
special micrometers, are included. 
Write The J. T. Slocomb Co., for 
Bulletin 24, or Circle Inform-A- 
Gram No. C34. 


“Magnetic Ideas for Automation” 
is a 50-page handbook which con- 
tains over 40 problems and solu- 
tions (with illustrations) handled 
by the use of magnetic equipment. 
Write to Eriez Mfg. Co., for a copy, 
or Circle Inform-A-Gram No. C35. 


Rust Removing, metal cleaning, 
and phosphate coating products for 
preparing metal surfaces for var- 
ious purposes are discussed in a 
bulletin. For a copy write Neilson 
Chemical Co., or Circle Inform- 
A-Gram No. C36. 
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Punch Retainers for lower cog 
tooling, faster set-ups, and maxi. 
mum interchangeability are des. 
cribed in a new bulletin. Construe. 
tion features and _ specifications 
are included in a catalog from 
Punch Div’n of Pivot Punch ang 
Die Corp., or Circle Inform-A. 
Gram No. C37. 


Two General Purpose Steels (g 
carburizing and a full hardening 
grade) available in tube form are 
discussed in a bulletin which gives 
technical data and general charae- 
teristics on both types. For Bulle. 
tin 193, write Babcock & Wilcox 
Co., or Circle No. C38. 


Isolators for reducing noise and 
improving product performance 
are discussed in a bulletin. Feat- 
ures, dimensional diagrams, and 
application data are included. Get 
Bulletin 59-04.4 from Barry Con- 
trols Inc., or Circle Inform-A- 
Gram No. C39. 


Curved Tooth Milling Cutters 
are featured in a bulletin which 
contains 16 pages of technical data, 





GET THESE EXTRAS AT NO EXTRA COST 


X Greater Economy X Immediate Delivery 
X Complete Interchangeability 


features, sizes, and prices. Get 
your copy of Bulletin 52-59 from 
Aber Engineering Works, Inc., or 


HEAD TYPE PUNCH 
Made To ASTE 
Standards with Forged Heads 


PRESS FIT 

DIE BUTTON 
for heavy duty 
usage 





BAL-LOK PUNCH 
Light & Heavy Duty 


BAL-LOK 

DIE BUTTON 
Uniformly 
Hardened 





KWIK-PULL 

RETAINER 

End & Square. 
Designed for easy 
removal from 
position on dowel pin. 





HEAD TYPE 
DIE BUTTON 
For long wear- 
life and heavy 
duty usage. 


P...: Precision Products grind their products to any decimal size, 
and at no extra cost. Immediate delivery from stock. Distributors in all principal 


cities. Order 3P age enone and enjo 
own time, with 3 


ventory, your costs an 


substantial a. Cut your in- 
products made o Graph-Mo Tool 


Steel that gives extra long wear life. Write for 3P Catalogue No. 200. 


PORTER PRECISION PRODUCTS 


P.O.B. 208 CINCINNATI 


1S, Sane 


CIRCLE INFORM-A-GRAM KEY NO. 86 








Circle Inform-A-Gram No. C40, 


“Splined Milling Cutters and 
Arbors” gives construction data 
and case histories of the arbors’ 
uses. Also specifications are given 
of various models. Get copy of 
Bulletin 630 from Pratt & Whit- 
ney Inc., or Circle No. C41. 


High Production Barrel Finish- 
ing Units, described in a bulletin, 
can be used for metal and plastic 
parts. Other features and specifica- 
tions are included in Bulletin 
XLC-60 from Tumb-L-Matic Inc., 
or Circle No. C42. 


Pipe-Thread Fittings are detail- 
ed in a bulletin which gives solu- 
tions to positioning and distortion 
problems. Installation data is also 
included. Get a copy from Tru- 
Seal Div’n, Flick-Reedy Corp., or 
Circle Inform-A-Gram No. C43. 


“Control Valves is a 20-page 
catalog that includes _specifica- 
tions, operating data, and dimen- 
sional drawings on all standard 
models of air valves. Get a copy of 
Digest Catalog 59 from Ross Oper- 
ating Valve Co., or Circle No. C44. 
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WEAR STRIPS AND 
WEAR PLATES 


at MEET JACK: A fictitious character we have 
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"” chosen to illustrate a non-fictitious story @e @ @ © ® 

n- 

A- = Jack needed 4 rectangular wear strips, each 36” long. Always before, he 

ordered 8 castings, each 18” long and had to splice them together. NOW 

¢ ... Jack has found out about MEIER WEARITE EXTRUDED ALU- 

TS MINUM BRONZE RECTANGLES and how it comes in any length up 

ch to 10 feet long, so he specifies the exact length. 

a, 

et AVAILABILITY ¢ Jack used to have to wait 2 or 3 days for castings, since that is the 


usual required time to have them made up. Now Jack orders Wearite 
and gets it right off the shelf of the local distributor, which saves 
him time. 
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d SIZE (on « 1X3 wear plate, for example) There was a time when Jack would have to order his castings oversize 
ta — and machine them down to the required size. Jack did this to get rid 
3 «Td Rae of the sand inclusion which was around the surface. ““Why wear out 
n 3 good cutting tools to remove excess scrap”’ Jack reasons. ““With Meier 
it CASTING Wearite little or no ‘cleanup’ work is required, and I can choose from 


13.44/FT. 94 different sizes of stock.” 





QUALITY : 
Jack has found out since he has switched to Wearite that the new metal 


is a “quality” metal. WEARITE EXTRUDED RECTANGLES are pro- 
duced from semi-continuous cast billets under the strictest of laboratory 
control. This makes them tough and longer lasting. 








MACHINING ae ; . 

When machining is required, Jack has found that he prefers the Wearite 
r to castings. Extruded metals are free from porosity and have a homo- 
genous structure; this makes Wearite easier to machine. 


> EE = — 
. CcOsT 





But what makes Jack really happy ... REALLY, REALLY happy... 
is that besides all of these advantages he has found that pound for pound 


ae Be of usable metal MEIER WEARITE EXTRUDED ALUMINUM 
—<——> © BRONZE RECTANGLES COST LESS! 


SEND FOR FREE CATALOG and SAMPLE TODAY 





! 1471 E. NINE MILE RD., HAZEL PARK (DETROIT) MICH. 


(C OMAGH Distributor inquiries invited 
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| PROGRESS REPORT | 
a. Electrolytic Machining 
for CAVITY- SINKING as wellas 
ROTATING-WHEEL appiicatiows 


Rotating-Wheel Anocut 
is used for metals which are (1) hard, (2) tough, 
(3) heat sensitive or (4) easily burred wherever 








an open surface is to be machined to high ac- 

curacy and high finish. It will produce surfaces 

which are flat or curved (inside or outside) or 

continuous forms, as in form grinding. Wherever 
MACHINING POCKETS IN FRAG- a rotating wheel can be applied this method of- MOUNTING STATOR RING FOR ELECTROLYTIC 
ILE STAINLESS STEEL HONEY- a : MACHINING OF VANE TIPS TO ACHIEVE PRE. 
AND fers tremendous savings in time and abrasive cost. _ CiSE CONCENTRICITY AND SIZE. OPERATION 


COMB FREE OF LAYOVER 
BURR. PHOTO COURTESY EKSTROM, 1S FAST AND ELIMINATES soa SAVING 
CARLSON & CO. LABOR COSTS AND REDUCING SCRA 


NEW MACHINE - SAME PRINCIPLE 


Piunge -Electrode Anocut sinks a shaped electrode into hard or tough metals by the 
same electrochemical principle as rotating-wheel Anocut. Unlike electro-discharge spark machines it 


has high removal capacity, no electrode wear, and is therefore intended for repetitive production jobs. 


HEXAGONAL HOLE 1” DEEP, 
Ce 

. Ni 4 
SHARPNESS OF WALLS WHERE SEVEN INCH LONG, .078” DI- ; 
ELECTRODE BROKE THROUGH. AMETER HOLE ELECTROLYTI- 
CONICAL TIP IN BOTTOM OF — “DRILLED” IN UDIMET ELECTROLYTIC TREPANNING, 
BLIND HOLE CAN BE ELIM- Rr Petr ae DESIRED FORM rg 


INTERIOR-COATED ND TO INTERIOR OF 
ELECTRODE USED FOR ROUND ae on eae = HOU. NO ELECTRODE. NOTE HIGH FIN 


HOLES IN BACKGROUND. ISH ON BLADE FORM. 


] + a! 
MODEL HCS-59 ELECTROLYTIC CAVITY-SINKER. AP- 
PLIES SAME BASIC ELECTROLYTIC PRINCIPLE TO ™ 
THE SINKING OF IRREGULAR HOLES AND SHAPES = 
FOLLOWING THE CONTOUR OF THE ELECTRODE 


MADE FOR THE PURPOSE. THE ELECTRODE IS SIMPLY ENGINEERING COMPANY 


_ ; ee ae Se eer ee 631 WEST WASHINGTON BLVD. + CHICAGO 6G,ILL. + PHONE STATE 2-5480 


aa MA SSUES Rh NOB NT 
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YOU SHOULD 
KNOW 


The appointment of Hans W. 
Deutsch as manager of the Special 
Products Division of Scully-Jones 
and Co. was recently announced. 


Edmond H. Judd is now serving 
as factory manager of the Gibson 
Division of Associated Spring 
Corp. He will be responsible for 
manufacturing operations at the 
division’s new plant in Mattoon, 


Illinois. 


Taking over as executive vice 
president of Kaiser Aluminum & 
Chemical Corp. is Thomas J. 
Ready, Jr. 


Management changes at Hughes 
Aircraft Co. include Austin Van 
Houten, manager of production 
and materiel control, Ground Sys- 
tems Group; John C. Morey, mana- 
ger of quality control, Ground Sys- 
tems Group; and Iden R. Richard- 
son, manager, Hughes Products 


Group. 


Emerson Electric Mfg. Co. re- 
cently made the following manage- 
ment changes: Bernard Purcell, 
to assistant vice president in 
charge of operations and general 
manufacturing manager; Don Nor- 
ton, assistant manufacturing man- 
ager and manufacturing engi- 
neer in charge of the new Manu- 
facturing Engineering Division; 
William E. Roof and Burt Lasko, 
assistant manufacturing engineers; 
and Edward Johnson, production 
superintendent. 


Taking over new positions at 
The Timken Roller Bearing Co.’s 
Bearing and Roller Bit Division 
are Henry A. Tobey, vice presi- 
dent of manufacturing; Ralph W. 
Updegraff, general factory mana- 
ger and Joseph L. Duzan, assist- 
ant to Updegraff. At the Gambrin- 
us Bearing Factory, James E. O’ 
Connor is superintendent and Ro- 
bert M. Duffield, general foreman. 


Promotion of Robert C. Jacobs 
from production manager to as- 
sistant general manager of the 





Automotive Gear Division of Eat- 
on Mfg. Co. was announced re- 
cently. Cyril J. Mann moves from 
production control manager for jet 
blades in Battle Creek to the same 
position with the Automotive Gear 
Division. 


Jack H. Schron, former vice 
president of manufacturing, was 
recently elected president of Jer- 
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gens Tool Specialty Co. Neil J. 
Redmond serves as vice president 
of manufacturing and Reed T. 
Weaver, vice president of finance. 


Eclipse-Pioneer Division of Ben- 
dix Aviation Corp. has named 
Milo F. McCammon to general 
manager, and James E. Bevins 
assistant general manager. 


. . - Continued on page 90 








reduce parts 








VIBRATORY FEEDERS 


Write for SYNTRON Parts 
Feeder Literature today 


SYNTRON COMPANY 


341 LEXINGTON AVENUE 


Other SYNTRON Equipment of proven dependable Quality 


handling costs 


with 
SYN7RON 


Transfer & Storage 


PARTS 
FEEDERS 


—fully automate the transfer and storage 
of small parts from one operation to another 
—reduce manual handling of parts, increase 
production. 


SYNTRON Transfer & Storage Parts Feeders 
are designed to automatically receive parts 
at one level from one operation, store and 
discharge oriented parts at another level at 
controlled rates to another operation. 

SYNTRON Transfer & Storage Parts Feeders 
are custom built for your operation. Their 
electromagnetic drive assures dependability 
of operation—eliminates costly maintenance. 

Reduce your parts handling and storage 
cost with efficient, dependable SYNTRON 
Transfer & Storage Parts Feeders. 


HOMER CITY, PA. 


BIN VIBRATORS 
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. .. Men from page 89 


Royal Industries, Inc. has ap- 
pointed J. R. Johnson, executiye 
vice president. 


The promotion of Joseph |, 
Burgess, Jr. to purchasing ang 
production control manager was 


recently announced by Arrow Too} 
Co., Inc. 


Donald M. McGrath has taken 
over as vice president and gen. 
eral manager of the Hufford Diyi- 
sion of The Siegler Corp. 


Management changes at Super 
Tool Co. include L. A. McDonald, 
vice president and general mana- 
ger; M. J. Steffes, vice president 
of engineering; and E. J. Novak, 
general sales manager. 


The appointments of Daniel J, 
De Carlo as manager of the con- 
tract division and John Powers as 
manufacturing manager have been 
announced by Verson Allsteel 
Press Co. 


Newly appointed assistant chief 
engineer of the Erickson Tool Co, 
is David D. Walker. 





Durant Mfg. Co. announced that 


, . Robert H. Rice is their new super- 
Fenn Rotary Swaging IS fast, visor of standard engineering. 


versatile, accurate (to + .001”) 
... and offers significant advan- Election of Ben F. Bregi as vice 
tages in producing a better | president of manufacturing and re- 
product with an absolute mini- | S¢azch, and 7. W. Gates as vice 
, - president of engineering, was re- 
mum capital investment. The cently announced by National 
Fenn Model 3F is a good exam- | Broach & Machine Co. 
ple. What other precision pro- 
duction machine will perform so 
many operations at anywhere 
near $2500? So, before you ma- 
chine it... check to see if you BOOKS 


can swage it. You will save metal 
and money. Plenty of it! A COMPLETE LINE OF TECHNI- 


*Tooling and electrical equipment not CAL BOOKS ARE AVAILABLE. 
included. COMPLETE INFORMATION, IN- 
CLUDING DESCRIPTIONS, TITLES, 


AND PRICES ARE SHOWN IN 
SHE he FCce THE HUEBNER PUBLICATIONS 
IN ROTARY SWAGING ADS ON PAGES 82, 121, 134, 
135 AND 138. 

















THE FENN MANUFACTURING COMPANY ® 401 FENN ROAD ® NEWINGTON, CONNECTICUT 
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Metallurgical Memo from General Electric 


“MOVING METAL” 
WITH G-E CARBOLOY. CARBIDES 


reduces metal waste, machining time, tooling 
cost, and improves metal grain structure 


Continuing research by General Electric’s experienced metallurgists and technicians 
gives you Carboloy cemented carbides of highest quality and uniformity—carbides 
designed to “‘move metal” at lower cost and with less metal waste. Metallurgical Products 
Department of General Electric Company, 11111 E. 8 Mile Ave., Detroit 32, Michigan. 




















FROM SOLID SLUG TO WRIST PIN—2000 an hour! Increased 
production is but one of the advantages when you use extruding 
and coining punches of Carboloy cemented carbides. You get 
uniform weight, surface finish, improved strength. 


COLD EXTRUSION PUNCHES made of G-E carbides find a 
wide variety of applications. For example, in the production of 
bearings, a solid carbide punch forms a race and cup from one 
steel slug—minimum waste; saves machining. 




















WHEN IT COMES TO WIRE FLATTENING, rolls of Carboloy 
cemented carbide outlast steel rolls many times. Smooth, wave- 
free roll surfaces produce rolled flat wire products of exceptional 
quality and finish; consistent uniformity. 


YOU GET UNIFORM, MORE EVEN SHEET when you use rolls 
of Carboloy cemented carbides. Roll structure is uniform through- 
out; excellent for working stainless steel. Carboloy rolls last longer 
and do jobs not possible with steel rolls. 


METALLURGICAL PRODUCTS DEPARTMENT 


CARBOLOY. 


CEMENTED CARBIDES 


GENERAL @@ ELECTRIC 


CARBOLOY® CEMENTED CARBIDES « MAN-MADE DIAMONDS * MAGNETIC MATERIALS « THERMISTORS ¢ THYRITE® «© VACUUM-MELTED ALLOYS 
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PRODUCTION ECONOMIES 


How INDEX TABLE DESIGN Affects 
INITIAL PRICE and TOTAL COST 


Study these drawings to see how the 
design of an index table affects total 
costs of an installation. Some tables may 
be priced lower than others initially, but 
the additional charges for auxiliary items 
to adapt them to production require- 
ments, added to maintenance and down- 
time costs, can make a drastic difference 
in the total price. 


FIG. 1—FERGUSON INTERMITTOR 


OUTSIDE SUPPORT -— 

= HEAVY DUTY 
THRUST 
BEARINGS 
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| 
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<< FERGUSON 
DRIVE 


RIGID DIAL SHAFT — 
HOLLOW CENTER —— 


CENTER COLUMN 


TOP — RADIAL 
BEARING 
BOTTOM — 
SECURED TO 
HOUSING 


The Ferguson Intermittor, indexed by 
a roller gear drive which operates a mini- 
mum of 8,000 hours at speeds up to 
2,000 indexes a minute without main- 
tenance, needs no auxiliary locking. It 
is designed for high speed operation and 
incorporates rigid integral supports for 
tooling to eliminate expensive segmental 
components. The Intermittor dial is sup- 
ported by tapered roller thrust bearings 
to withstand heavy loads with little fric- 
tion. A stationary center tooling support 
is held rigidly at its top by anti-friction 
radial bearings and at the bottom by a 
flanged base bolted to the housing. Hol- 
low center of the support may be used for 
passage of coolants, fluids, air or vertical 
shafts to transmit motion to the work 
surface. 


Figures 2 and 3 show typical barrel cam 
and geneva drive index tables. Their 
indexing mechanisms limit operating 
speeds, therefore other components may 
be “designed down.” Shafts and bear- 
ings are lighter; frictional support sur- 
faces might be employed instead of thrust 
bearings and an auxiliary locking or 
locating device is a costly necessity for 
even modest accuracy requirements. Tool 
mounting methods are often provided at 


additional expense and sometimes even 
ignored. Difficulties of installation and 
frequent maintenance downtime can in- 
crease total cost drastically. 


FIG. 2—BARREL CAM TYPE 


INDEXING 
DIAL. 


CENTER 
SUPPORT. 
‘ \ 


BALL 
BEARING 


~. 
~S INTRICATE 
AUXILIARY 
CONVENTIONAL LOCATING 
CAST CAM |} 


DRIVE —-~-~ 


FIG. 3—GENEVA DRIVE TYPE 


rrorn> LIGHT 
SUPPORTING SHAFT 


BEARINGS 








\ FRICTIONAL 
DIAL SUPPORT 
SURFACE 


GENEVA DRIVE ---> 


SLIDING LOCK 
& SINGLE DRIVE 


ROLLER ‘NO EXTERNAL 


TOOL MOUNTINGS 


@SEND FOR CATALOG 

Many other advantages result from the 
selection of a Ferguson Intermittor. Com- 
pare designs in new Catalog No. 160 
which contains data on more than 175 
standard tables. Every design engineer 
should have a copy. Get yours by writing: 


Ferguson Machine Corporation 
7818 Maplewood Industrial Court 
St. Louis 17, Missouri 
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Ultrasonic System 
‘Sees’ Into Steel] 


On-the-spot detection of flaws 
in sheet steel, once a dream, is now 
a working method in Chrysler’s 
Nine Mile stamping plant. Elton 
Allan Strohauer, a staff researcher 
there, found a way to reduce parts 
scrapping by using ultrasonics tp 
detect defects in steel sheet. 


Previously steel sheet had been 
tested, but away from the produc- 
tion line and at a very slow rate, 
Strohauer, along with Brook Gal- 
loway, Sperry’s Detroit sales en- 
gineer, devised the workable sys- 
tem of an ultrasonic scanner which 
incorporates the Sperry Reflecto- 
scope. 

The system, placed between the 
unwinding coil of steel and the 
blanking press, checks the metal 
and sprays faulty sections with a 
bright colored dye. These sections 
are then automatically rejected. 
No defects slip by even though the 
strip is moving at a speed of 200 
sfpm. 

2 
Chip Handling System 
Also Reclaims Oil 

A continuous metal chip han- 
dling and cutting oil recovery sys- 
tem that will amortize itself in 
about two years has been installed 
at Link-Belt Co.’s new bearing 
plant in Indianapolis. 

Recently acquired from the Tur- 
bine Equipment Co. and added to 
the Link-Belt line, this chip han- 
dling system continuously conveys 
metal turnings from two lines of 
automatic screw machines, crushes 
the turnings to a uniform size, 
extracts and sterilizes cutting oil 
from the chips, and stores and 
loads oil-free chips into railroad 
cars. 

Two 18” x 363’ centers drag 
chain conveyors are mounted in a 
trench beside each line of auto- 
matic multiple-spindle bar ma- 
chines. These conveyors receive 
metal turnings from the machines 
and carry them to a 24” wide 
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drag chain conveyor which runs 
at right angles to the two con- 
yeyors serving the machines. 
The 24” wide collecting conveyor 
carries the turnings to the chip 
processing area and elevates them 
to a work separator, ahead of the 
crusher. 

Oil-free turnings which have 
been crushed to a uniform size 
bring a premium of $3 to $4 per 
ton over non-crushed, oily turn- 
ings. In addition, crushed dry 
chips permit faster railroad car 
loading, almost allowable car ca- 
pacities, and reduce chip storage 
space by 75%. 

This chip handling system re- 
duces consumption of cutting oil 
by about one-third, resulting in 
greater savings through reclama- 
tion of oil. Manual handling of oily 
metal turnings and cleaning up of 
oil drippings are eliminated, be- 
cause the conveyors continuously 
carry the turnings away from the 
screw machines. 





Steel Switch 
Solves Die Job 


A switch in die steels at Lamson 
& Sessions Co.’s Cleveland plant 
made possible the cold heading of 
studs for the ball joint automobile 
suspensions. Production costs 
soared because rejects were high, 
tool life short, and downtime ex- 
cessive in replacing dies. 

Dies made from Allegheny Lud- 
lum’s Ontario high carbon, high 
chromium air hardening die steel, 
increased production at least 15 
times and cracking and warping 
was virtually eliminated. 


Lamson & Sessions cuts 2%” hot 
rolled Ontario bar stock into 4” 
long blanks, then drills a %” hole 
into the blank. A ball is then con- 
tour-bored on the die’s end to a 
0.0001” sphericity on an engine 
lathe. During and after this hand- 
machining operation, the ball of 
the die is checked on a comparator. 

The shank is carbide-reamed and 
tapered, fitted into the cold head- 
er, and ready to knock out studs 
for ball joint suspensions. 
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STEREOZOOM* 
MICROSCOPES 
BY BAUSCH & LOMB! 


Breaking all sales records! Just try one in a 
free shop demonstration and you'll soon see 
why ...they’re the newest step forward to 
faster and easier 3D work. 


Get StereoZoom...continuously variable pow- 
er! Just a turn of the knob gives an infinite 
choice of magnifications throughout the whole 
stereo range... to 120 on some models. 


EXCLUSIVE NEW POWER POD DESIGN! 


A wholly enclosed optical system in a single 
unit. Keeps out dust and dirt; eliminates old 
fashioned nosepieces, annoying image jump 
and blackout. NEW VERSATILITY, TOO! Your 
choice of StereoZoom or fixed power in a 
Power Pod that interchanges among any of 
five basic stands. 


NEW LOW PRICE! About 4 lower than previous line. 





*Trademark, Bausch & Lomb Optical Co. 


r 
| BAUSCH & LOMB OPTICAL CO. 
77302 Bausch St., Rochester 2, N. Y. 


0 Send me new B&L StereoZoom Catalog D-15. 


B A | } S ( : I | G L¢ yM B 0 Schedule a demonstration at my convenience. 
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Maximum Working Force 
in Minimum Working 
Space 


Milwaukee 


Air or Hydraulic 


CYLINDERS 


@ Quality Construc- @ No Costly Down 
tion Throughout Time 


@ Guaranteed Top  @ Precision Designed 
Performance -Heavy Duty Service 


@ Conforms to JIC Specifications 
Get all the facts and see how Milwaukee Cylin- 
ders save space and weight . . . Save on original 
cost and save on maintenance. 
Write today for 
Free Bulletins A-100 and H-100. 


Standard Models 


Hydraulic Bore Size 1'/2 to 12” 
Air Bore Size 11/2 to 14” 


Specials built 
to your specifications 


MILWAUKEE CYLINDER CO. 
Division of L. & M. Machine Company 


5757 So. Pennsylvania Ave., Cudahy, Wis. 
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WHAT MEN AND MACHINES 
AT LENNOX 
CAN DO FOR YOU 


* Design and build 
precision machinery 

*® Build machinery to 
your design 

*® Design and build special 
machinery and tooling to 
your specifications 


® Production machine work: 
Machining and grinding 


® Manufacture sub-assemblies 
and complete units 


® Machine tool rebuilding 
Contact us Today — No Obligation 


LENNOX 


TOOL AND MACHINE BUILDERS 
637 N. BAXTER ST., LIMA, OHIO 
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the symbol of perfection. 


@ H.S.S. CUTTERS 
@ BACK SPOTFACERS 
@ INSERTED BLADE CUTTERS 
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CUTTING TOOLS 
re 
hd 54 . , t for You!" 


For almost half a cen- 

tury ECLIPSE has engi- 

neered and produced 

quality cutting tools. 

These years of leadership 

in the field guarantee the 
superiority and depend- 
ability of all ECLIPSE prod- 
ucts. For longer tool life, finer 
finishes and better all-around 


performance, look to ay 


@ T.C.T. CUTTERS @ CORE DRILIS 
@ MULTI-DIAMETER CUTTERS 
@ PORT CONTOUR CUTTERS 


WRITE FOR CATALOG C-59 





ECLIPSE COUNTERBORE COMPANY 


1600 BONNER AVE., 


DETROIT 20, MICHIGAN 





Now big FREE 78 page catalog list- 
ing 1600 accessories and components 
needed in every tool room, such 
as malleable machine handles c.i. 
hand knobs, hand wheels, etc. All 
are top quality and low cost. Or- 
ders welcome for one or a thousand. 
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BALL HANDLES — THREADED “NN aK 


ROUND PLASTIC 
Will give your 
“dressed-up” appearance. Made in 
a wide variety of diameters and 
thread sizes. Round and oval plas- 
tic supplied iin red or black. Pol- 
ished steel also li 
Low prices and finest quality. 


OVA OVAL 
PLASTIC 
product that 





Pp 


eo: 


<<) WS 
\ 


Available in many sizes ranging from 
3/32” to 1-1/2” diameter. Made from me 
sic wire. All springs 10” long. Select ‘te 
size required and cut to length wanted. 
Saves time and money. 

Extension spring assortment, ranging in 
diameters from 1/8” to 1”. All are I” 
long. Low prices. 


REID TOOL SUPPLY CO. 


MUSKEGON HEIGHTS, MICHICAN 


MUSHROOM 
PLASTIC 
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Book Reviews... 


PRODUCTION, PROCESSING, AND 
STORAGE OF TITANIUM — 
Standard No. 481. Published by 
National Fire Protection Asso- 
ciation, 60 Batterymarch St., 
Boston, Mass., 1959. 32 pages, 
paperbound, $.50. 

Fire and explosion hazards associ- 
ated with the production, processing, 
handling, and storage of titanium are 
outlined in this standard. Recom- 
mendations are based on character- 
istics and properties of the metal and 
on processes currently in use. Stand- 
ards for zirconium (Standard No. 
482M) and magnesium (Standard 
No. 48) are presented in other re- 
cent publications available from 


NFPA. 


MACHINERY’S MATHEMATICAL 
TABLES, edited by Holbrook L. 
Horton. Published by The In- 
dustrial Press, 93 Worth St., New 
York 13, N.Y., 1959. 254 pages, 
$3.75. 

This revised edition contains the 
most commonly used tables from 
Machinery’s Handbook. Tables of 
logarithms, powers, roots, weights 
and measures, and other data are 
included. A handy edge index makes 
it easy to locate the desired table. 


PRACTICAL DESIGN OF SHEET 
METAL STAMPINGS, by Fed- 
erico Strasser. Published by 
Chilton Co., 56th and Chestnut 
Sts. Philadelphia 39, Pa., 
1959. 175 pages, $10. 


Proper design of stampings is a 
must for economical and trouble- 
free production. The basic con- 
cepts of good design, ranging from 
threaded holes to embossed com- 
ponents, are presented and illus- 
trated in this new book by well- 
known pressworking author Stras- 
ser. Special problems in metal 
stamping, including material sav- 
ing through reinforcing, methods 
of joining stampings, and stand- 
ardization in design, are also cov- 
ered. This comprehensive collec- 
tion of stamping design informa- 
tion should be useful as a handy 
problem-solving reference. 


... Continued on page 96 











Versatility.. 5 


ALORIS 
TOOL POSTS & 
TOOL HOLDERS 


No other tool does all that the Aloris 
Tool Post does. No other Tool 
Holders can be changed so simply 
and accurately . .. and no other 
line is so complete! 

You can change quickly and easily 
from one lathe operation to another. 
To remove the tool and tool holder 
you are working with, simply flip 
the handle and slide the tool holder 
out. Slide in the second tool holder, 
with the locked in tool bit in the 
exact pre-set position, flip the handle 
back and you’re ready to run. What’s 
more, you eliminate entirely the use 
of shims as each Aloris Tool Holder 
has its own built-in height ad- 
justment. 

You can work with extreme accu- 
racy, without chatter or vibration, 
when you use an Aloris Tool 
Holder. The life of your tools will 
be longer and they can be sharpened, 
without removing them from the 
Tool Holder. 

Truly, with Aloris Tool Posts and 
Tool Holders you have quick chang- 
ing versatility on all types of lathe 
operations. 


P. S. To Management: 


Here is a morale building way to 
step-up production and cut down- 
time. You will have happy lathe op- 
erators and happy results, too, with 
Aloris Tool Posts and Tool Holders. 
It will pay you to specify Aloris 
Tool Posts and Holders — the only 
quick change holders recommended 
by leading lathe manufacturers — 
don’t get anything less than the 
most modern equipment, 


Write for information. 


TOOL COMPANY, INC. 


419 Getty Avenue, Clifton, New Jersey ~ 
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Ampco’announces a 


NEW, IMPROVED ALLOY 


for drawing and forming stainless steel 


Dibronze 


(PATENT PENDING) 


Longer life between 
dressings. Improved ma- 
chining qualities. Better 
impact resistance. 


Now in stock — cast rec- 


tangles, solid rounds, 
centrifugally cast die 
blanks up to 20” diam. 


Also cast to your re- 
quired shape. 


Write for bulletin today. 


ANPCO 


AMPCO METAL, INC. 
Dept. 54B 
Milwaukee 46, Wisconsin 
West Coast plant: Burbank, Calif. 
Southwest plant: 

Garland (Dallas County), Texas 


METAL “ 
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- . - Books from page 95 


OIL HYDRAULIC POWER AND 
ITS INDUSTRIAL APPLica, 
TIONS, by Walter Ernst. P 
lished by McGraw-Hill Bog 
Co., Inc., 330 W. 42nd St., Ne 
York 36, N. Y., 1960. 
pages, $12.50. 


This collection of informatig 
on hydraulics covers the field fj 
the theory of fluid mec an 
through component and gi = 
design, to hints for operation 
maintenance of equipment. 
stage of the hydraulic system 
discussed, including the gener: mx 
tion of power by rotary pump ; 
its use in motors, its control, and 
its transmission. Systems for stane 
dard and automatic control of 
machine tools and other hydraye 
lically actuated units are 
covered. 


THE METAL THORIUM, edi 
by Harley A. Wilhelm. 
lished by American Society f 
Metals, Metals Park, Novelf 
Ohio, 1958. 397 pages, $10. 7 


Information on thorium ag 
metal with industrial applicatié 
possibilities and as an atom 
energy source is presented by { 
experts in this book. Production 
thorium and its alloys and 
chemical and physical properti 
are covered in detail. 


TOOL ENGINEERING, by S. E. 
Rusinoff. Published by Amer- 
ican Technical Society, 848 E 
58th St., Chicago 37, Ill, 1959. 
326 pages, $6.75. 


A wealth of information about 
the responsibilities, methods, and 
problems of tool engineering is 
presented in this book. It defines 
the tool engineer’s role in plan- 
ning the production processes, de- 
veloping the tools, and integrat- 
ing the facilities of manufacture. 
Economical considerations are 
emphasized in the discussions of 
cost analysis, equipment selec- 
tion and/or replacement, and 
choice of tools. Other chapter 
headings include dimensions and 
tolerances, tool \design, and locat- 
ing and clamping. 


. . . Continued on page % 
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COOLANT PUMP | 


PRO! 


N 
INSPECTION TOOLS made of P 
MEEHANITE METAL are designed to fill C 
your various Inspection and Checking 
needs. Sturdily constructed to give you $ 
reliable, accurate service. 
SEND FOR DESCRIPTIVE LITERATURE Up 





ACME TOOL CORP. ne 


75 W. Broadway New York 7, N. Y. 
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flexik 
Write. for our tion « 


FREE . 


Cond d S&E production cutting tools are ground 
ondense from solid tungsten carbide to exact toler- ' TH 
Catalog ances, concentric and with polished flutes. a tind — FO 

These precision cutting tools are designed available ae FO 
and built for one purpose: to cut fast, clean on request. feu ae 
“f man and easy; to hold size and form for exten- IN 
iV sive production runs; thus to yield lower ITI 
cost tooling and higher production stand- PR 
; : 
MACHINERY CO. = and oe = just ae: oe MACHINE 
tools—you will always be glad you did. 

* COOLANT PUMPS 

* CIRCULATORS + AGITATORS S&E are regularly fabricating special and PRODUCTS INC. AR 

© MOLTEN METAL PUMPS unusual type cutting tools. Send drawings Bridgeport, Michigan FIL 


or request information—no obligation of Sales offices in RE 
course. all principal cities. 
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_, . Books from page 96 


HOW TO DESIGN AND SPECIFY 
PRINTED CIRCUITS. Publish- 
ed by Institute of Printed Cir- 
cuits, Inc., 27 E. Monroe St., 
Chicago 3, Ill., 1959. 92 pages, 


$5. 


Sound yet simple methods of de- 
signing, specifying, and applying 
printed circuits are detailed in 
this well-illustrated book. A chap- 
ter on terminology and defini- 
tions is followed by sections on lay- 
out and design, selection of mater- 
ials and components, finishes, and 
assembly. The advantages, limita- 
tions, and reliability of printed 
circuits — topics of extremely 
wide interest now—are also dealt 
with. 


PRODUCTION CONTROL, by 
Nyles Reinfeld. Published by 
Prentice-Hall, Inc., Englewood 
Cliffs, N. J., 1959. 339 pages, 
$8. 


Up-to-date ideas from 500 lead- 
ing companies are incorporated in 
this book, which covers every 
phase of production control. The 
meaning, scope, standards, and 
objectives of production control 
are discussed and related to other 
management functions. Methods of 
forecasting, planning, and sched- 
uling are presented along with 
techniques for follow-up and con- 
trol. Paperwork procedures and 
tools such as mathematical pro- 
graming are also covered. This 
authoritative book by Mr. Rein- 
feld, a consultant and a contribut- 
ing editor of Tooling & Produc- 
tion Magazine, is a practical and 
flexible guide for solving produc- 
tion control problems. 





THE INFORM-A-GRAM CARD 
FOLLOWING PAGE 100 IS 
FOR YOUR USE IN MAKING 
INQUIRIES ABOUT EDITORIAL 
ITEMS AND ADVERTISED 
PRODUCTS. CIRCLE THE NUM- 
BER OF THE ITEMS WHICH 
ARE OF INTEREST TO YOU, 
FILL IN THE INFORMATION 
REQUESTED AND MAIL. 














WHY do you need 
the Profilometer’? 





FACTUAL ANSWER: 





To check practically all surfaces 
against microinch roughness specs 
—and to help cut production costs 
in 7 different ways. 


FREE BULLETIN LT14 gives details on the 
Profilometer and its practical applications. 
May we send you a copy? 


MIGROMETRIGAL |g memeperinine commu 


Manufacturer of the PROFILOMETER®, PROFICORDER®, MICROCORDER®, WAVOMETER®, AN- 
DEROMETER®, VAROMETER®, CHART VIEWER @ Exclusive American Sales Agent for CENSOR 
Dimensional Gaging and Sorting Equipment 
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. . . an example of Automatic Production by Greenlee... 






MmI-pE 

























97 cast iron 


oil pump bodies an hour | ° 


This Greenlee 12-station, horizontal indexing machine | 
rough and finish machines cast iron oil-pump bodies for 

a leading auto producer at the rate of 97 pieces per hour. TC 
Indexing is fully automatic. Cycle time is 37.2 seconds, Pl 


Tolerances of + .001” for boring depth and + .0005” 
for ream hole size are maintained. 


STATION 1 —load, unload STATION 8 —semi-finish 
STATION 2— drill asi bore ome 
STATION 3 — drill aay 
STATION 4 — drill, chamfer STATION 10 —finish ream, 
STATION 5— rough bore finish bore i 
STATION 6 h STATION 11 — finish ream 
—a ae STATION 12—finish ream, 
STATION 7 — rough bore finish bore 


Let a Greenlee representative show you the 
modern Greenlee cooperative engineering approach 
to automatic production. 





MACHINES DESIGNED WITH THE FUTURE IN MIND 


Pa 


GREENLEE icc. | secxror, unas 
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WHY BUY METAL YOU DON’T USE? 


Switch to 
Ni f=volat=eh ame ene loilelea mm Ot-t-) 0s (ols jar-| ol mm mele) r— 


FORGING 


1250 Ib. block, with 150 hours of ma- 
chine time costing $1000, is necessary 
to fabricate die retainer. 


CAST-TO-SHAPE 


Cast-to-shape die retainer to hold auto- 
mobile horn die weighs only 650 Ibs., 
a $250 savings. 


$1250 saved oh ameotar-laleiialc mi ceom™s O@t-t-j ciel jal-1el—mi ele] me-t(-1—) 


Paying for metal that ends up chips on the floor is a 
costly proposition these cost-conscious days. Here are 
two good reasons why you should switch your tool- 
making to Allegheny Ludlum cast-to-shape tools. 
CAST-TO-SHAPE MEANS 

YOU BUY FEWER POUNDS OF METAL. 

For example the manufacturer of automobile horns 
above saved 600 pounds of expensive alloy steel by 
specifying a cast-to-shape die retainer instead of fabri- 
cating it from a forged block. Result? A savings of 
$250, including the slight pattern cost. 
CAST-TO-SHAPE MEANS 

LESS FINISH MACHINING. 

To machine a retainer from the block above would 
have taken 150 hours of machine time at a cost of 
more than $1000. The Cast-to-Shape retainer is within 
Y%, to % inch of finished size, requiring only a slight 
roughing and finishing operation. 


7272 


ALLEGHENY 


Allegheny Ludlum, a tool steel producer who makes 
cast-to-shape tools, casts them with the same precise 
quality control for which their tool steels is known. 
A full line of cast-to-shape tool steel grades is avail- 
able. You'll find ones with high resistance to abrasion, 
compressive strengths of approximately 400,000 psi, 
easy machinability, hardening with almost no distor- 
tion, toughness, high red hardness, and the capacity 
to take a high polish. 

Find out now how you can cut costs on your com- 
plex tools. Write for FC-4, a 28-page technical dis- 
cussion of A-L’s Forging and Casting Division with 
applications, pattern information, design tips, analyses, 
and heat treating instructions. Or call your nearest A-L 
tool steel warehouse or distributor. 

ALLEGHENY LUDLUM STEEL CORPORATION, 
OLIVER BUILDING, PITTSBURGH 22, PENNA. 


Write to Dept. TP-26 


LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 
EVERY GRADE OF TOOL STEEL...EVERY HELP IN USING IT 
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Production, today, calls for tooling efficiency that pares machining 
costs to the “bone.” That’s why you can look toward NEWCOMER 
for more profitable cutability in your metal-working applications. 





CARBIDES ... forevery application! 


the 
Faster feeds and speeds . . . heavier cuts . . . resistance to inter- com] 
rupted impacts . . . extra wear resistance—built-in features of New- ~ drau 
comer Controlled Quality Carbides. A full line of steel and non- of K 
ferrous cutting grades available. Nuc 
Cart 
NEWPRO .. . @@era/ purpose economy carbide / om 
war 
Here’s the economical carbide that does a job on over 80% of your and 
general purpose applications. One Newpro grade enables you to cut die 
carbide inventory problems drastically! hug 
pres 
closi 
NewMet. .} for high velocity cutting applications / a 
All 
Designed to get ultimate performance and speeds out of today’s able 
and the future’s improved machine tuols. Has extreme hardness com- 

— bined with comparative high strength. 2 
clos 
witl 

1 

NewcomegCUTTING TOOLS... 
die | 

LING CUTTERS , oa 

Use “Throway” carbide inserts with hardened tool te stor 

steel anvils for ease of positive, accurate indexing and gies con 

proper seating. part 


NU-TOOL Mechanical Holders 


Use “Throway” carbide inserts—Rugged enough for Lo 
roughing operations! Accurate for close finish work. 


A 

loy- 

NEWCOMER PRODUCTS, INC.§ ., 
Plant at LATROBE, PA. Keystone 7-5531 . TWX: LAT 871 “o 
General Sales Office: 512 Franklin Ave., Pittsburgh 21, Pa. Call: CHurchill 1-4060 Pat 
Call your Newcomer representative today . . . there’s one near you! vid 
When you want practical “Curapiury 2 make NEWCOMER your buy-word! eg 
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H-P-M Makes Big 
Hidraw Press 


The largest press ever built for 
the Hidraw forming process was 
completed recently by the Hy- 
draulic Press Mfg. Co., a Division 
of Koehring Co., for Union Carbide 
Nuclear Co., Division of Union 
Carbide Corp. This H-P-M hy- 
draulic press has a 7500-ton down- 
ward-acting slide with a 60” stroke, 
and is equipped with a 6750-ton 
die cushion with 26” stroke. The 
huge press also boasts a 72” x 144” 
pressing area, 600 ipm maximum 
closing speed to the work and re- 
turn speed, and from 4% to 47% 
ipm pressing speed to full tonnage. 
All speeds are infinitely adjust- 
able. 

The press is powered by H-P-M 
closed circuit Fastraverse system 
with full electro-hydraulic servo 
controls, including all convention- 
al type control plus regulation of 
die cushion pressure to preset pres- 
sure position pattern. A _ safety 
stop and electro-hydraulic servo 
controlled work loading tables are 
part of the press equipment. 


Low Carbide Prices 


All premium grades of Vasco- 
loy-Ramet cemented carbides in- 
cluding VR-77, VR-75, VR-73, 
E-H, VR-87, and AW have been 
reduced in price. Reduced maxi- 
mum catalog quantities also pro- 
vide additional savings to large 
quantity buyers. For details, write 
V-R in Waukegan, III. 











Here’s how 


JOB-PROVED TY. BRUSHES 


are cutting metal-finishing costs 
across the board 


In use today on a wide range of applications 
—Osborn TY, Tool Brushes are engineered 
to cut finishing costs. New TY Brushes are 
designed for jobs beyond the reach of standard 
wire power brushes. 

Where rotary files, abrasive stones or belts, 
tumbling and shot blasting equipment have 
been used—TY Brushing Methods now do 
many of these jobs better and faster . . . at 
significantly less cost. 

Do you know which operations in your 
plant can be done at high production rates 

. with better quality control . . . at less 
cost with new TY Brushes? An Osborn 
Brushing Analysis—made in your plant now at 
no cost—is the first step. Write for full details. 


Exclusive TY Brush advantages 
performance proved on-the-job: 
@ Maximum of work efficiency with minimum of pressure. 
e Greatly increased brushing action strength. 
@ Positive control over area of brush contact, 
e@ Complete uniformity of finish. 


e Exceptionally long brushing tool life. 


Write For Free TY» Brush Booklet...com- 
plete, illustrated application and specification 
data for production men. The Osborn Manufac- 

turing Company, Dept. L-1, Cleveland 14, Ohio. 


Application: wire insulation 
stripping 


POWER, PAINT AND MAINTENANCE BRUSHES 
METAL FINISHING MACHINES...AND FINISHING METHODS 
FOUNDRY PRODUCTION MACHINERY 
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RUGGEDLY BUILT 


with improved cam (1) and lever (2) 
action that can take the shock of heavy, 
tougher jobs. 


GREATER GRIP 


with longer jaw travel, holds work more rigid, resists opening 
of jaws by centrifugal force for extra safety. 


FLAME-HARDENED WAYS (3) 


resist wear, prevent bellmouthing. 


$-P SELF-CENTERING CHUCKS 


Balanced for high rpm; may : 
also be used for internal grip- 6 
ping; American Standard or 
serrated; 2 or 3 jaws; sizes 

y & to 18”. 


Installed as original equipment by leading manufacturers 


cP ROTATING CYLINDERS 


S-P COMPENSATING CHUCKS 


Grips out-of-round work with 
equal pressure on each jaw. 
American Standard or serrat- 
ed; 2 or 3 jaws; sizes 8 to 18”. 


Air and Hydraulic 
Bore sizes for air: 3” through 16”. For hy- 
draulic: 3” through 8” and larger. Speeds 
up to 3600 R.P.M. American Standard 


AA-9909 


Phone or Write Today for Catalog 112 
Representatives in principal cities 
FREE Engineering Service 


MANUFACTURING CORP. 
30201 Aurora Rd. * Solon, Ohio 


‘ ,>REATER LEVE a. ae) 
POWER CHUCKS * COLLET and DRILL PRESS CHUCKS * ACCESSORIES 
Rotating and Noh-Rotating AIR and HYDRAULIC CYLINDERS * VALVES 
CIRCLE INFORM-A-GRAM KEY NO. 104 
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Short Cut For 
Short Run Jobs 


A rapid-phase tooling system jg 
saving time and money for users of 
short run stampings. The Federa} 
Tool and Mfg. Co. system produces 
high quality precision parts with 
combinations of standard, re-ys. 
able tooling components. 

It’s a reversal of the principles 
applied with progressive dies; 
Federal breaks production into a 
series of simple stamping opera- 
tions that can be done with tools 
and dies carried in stock. Only the 
detailed parts of the die are made 
“special” to specification, resylt- 
ing in an 80% savings over con- 
ventional die costs. 

Federal’s tool makers work dij- 
rectly from customer drawings, 
eliminating the need for tool de- 
sign or engineering time. Time 
consuming assembly and mount- 
ing problems are also eliminated 
because all special tooling com- 
ponents are made to predeter- 
mined standards to fit standardized 


jigs, fixtures, and holders. Thus, 
both tools and parts are produced 
in less time than ordinarily re- 
quired for tools alone. 


Efficient Cleaning 


Greater cleaning efficiency and 
substantial price reductions are 
features of the newly revised Ben- 
dix sonic energy cleaning systems. 
Technological advancements per- 
mit use of smaller electronic gen- 
erators and provide improved 
cleaning efficiency while shutting 
out noise and transducer cooling 
problems. The new cleaners have 
coordinated units for rinsing, dry- 
ing, and filtering. 
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Practical 
Tooling Tips 


No. 3 of a series 


PRODUCTION INCREASED 300% when this 12-station auto- 
matic indexing and tapping fixture was put to work. Vlier 
Spring Plungers allow the operator to load by simply push- 
ing the part into a slot. These simple, spring-loaded tools 
also position the part for the tapping operation. Available 
in four models; fifty sizes. 


3 
t 
r 


; 


PROPER STOCK ALIGNMENT IN PROGRESSIVE DIES becomes 
a simple task with the new Vlier Stock Pusher. Saves pilots. 
Mounts in tapped hole. Accommodates stock as thin as 


.010”; width variations totalling 4”. Nothing to wear out 
or foul up. 


Are your tool makers wasting time making com- 
plicated tooling gadgets when a standard, off-the- 
shelf Vlier part could do the job much better? 
Why not examine your present drawings and see 
where these simple, low-cost parts can be used. 
You will be amazed at the savings possible. 


NEW SWIVEL PAD-TORQUE THUMB SCREW combines the 

lier Torque Thumb Screw and Swivel Pad Clamp. The 
result is a perfect holding tool—one that applies only the 
right amount of holding pressure without damaging the 
finished surface. Unique ball joint construction of the pad 
permits adjustment to off-angle surfaces. 


a ueie)! aie 3) 


ACC! SsSOR! 








NEW 1958 CATALOG NOW AVAILABLE — Eight pages; com- 
pletely revised. Includes information and specifications on 
all new Vlier products, including the Torque Handle, Stock 
Pusher, Leveling Pad. Makes ordering easy. Suggests new 
uses for these proven time-savers. Write for your copy 
today! 

Engineering Corporation \ 

A subsidiary of Barry Controls, Inc. 


WME SP 
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AO Offers Low-Cost 
Stereophotomicrography 


...in just three easy steps 


AO Spencer Cycloptic Stereoscopic 

Microscope, to bring specimen into 
sharp focus. era is mounted directly to 
Cycloptic...out of the way...ready for in- 
stant use. 


] SET the focusing adjustment on your 


SNAP shutter with cable release. You 
photograph the sharp three-dimen- 
sional image exactly as you saw it. 
Your film processor will supply stereo 
mounted photographs. Now you have per- 
manent, three-dimensional photomicro- 
raphs, in black-and-white or color, for 
ture reference. 


\merican Optical 
vey Company 


TRUMENT OFVISION ra 5s. NEW 


SWING the mounted 35 mm Graflex 

Stereocamera into position over eye- 

pieces. Designed exclusively for Cy- 
cloptic, special compensating prisms in 
adapter unit render camera parfocal with 
microscopes’ optical system. Set camera for 
bulb exposure. No further adjustment is 
necessary. 


The full-size Graflex Stereoviewer, with 
built-in light source, completes this easy- 
to-use 3-D photo package. You can review 
your findings over and over again...anytime 
..-anywhere. Here is everything you need 
for three-dimensional photomicrography... 
unique...easy-to-use. Available only from 
American Optical. 

Ask your AO Sales Representative or 


Dept. B-179 
O Please send full information on AO I 
Spencer 637 Stereocamera attachment. | 


0D Also include information on AO | 
Spencer Cycloptic Stereoscopic Microscopes. | 








| 
I 
Zone. State __.__ ! 





oem ee ee ee J 
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Simple Drill Press 
Quadruples Output 


By using a simple Delta drill 
press plus a precision workhold. 
ing fixture, instead of a horizontal} 
boring machine, Lionel Corp, fp. 
vington, N.J., now reams four 
times as many 1/2” holes in their 
Airex fishing reel frames. A semj- 
skilled operator now reams 359 
pes/hr compared to 87 pes/hr pro- 
duced by a skilled operator using 
the horizontal boring machine. 


Because of the high cost of tool. 
ing for boring the increasing quan- 
tities of the reel frames and spools, 
the company looked around for a 
more economical production meth- 
od. 

Using the precision workholding 
fixture, which has a guide bushing 
above the workpiece, and shim- 
ming the drill press head on its 
column to insure near-perfect per- 
pendicularity in reaming, Lionel 
got the same accuracy as with 
the more expensive machine, plus 
quadrupled production. Tolerances 
on both the frame and the spool 
are +0.0002” with a total indica- 
tor concentricity reading of 0.005”. 

e 


Simple Fastening 


“New Fastening Methods,” 4a 
13-min color film, points out that 
any procedure which is faster, bet- 
ter, safer, and quieter than present 
assembly practices will prove more 
economical in the long run. Ap- 
plications of Huckbolt fasteners 
are also shown. For information, 
write Huck Mfg. Co., 1004 E. Jef- 
ferson, Detroit 7. 


“Ses 








BUY 
U.S. SAVINGS BONDS 
TODAY! 
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HARDINGE Sjogren Chucks 
Quality at Low Cost 


HARDINGE-SJOGREN Speed Collet Chucks 
for tool room lathes, engine lathes and grinders. 


Available for Threaded Nose, Cam Lock, REGULAR TYPE 


Taper Key Drive and American Standard . | % AVAILABLE IN FIVE 
Spindles oe COLLET CAPACITY 
P . SIZES 


Me", 1%", 1%”, 2%", 34” 


STEP CHUCK TYPE 
Takes Standard Spindle Nose 
Accessories As Used With 
Hardinge Precision Machines LEVER TYPE 


Ask Your Hardinge Representative or Local Distributor For Bulletin 8B 


Maximum efficiency — Pay for only what you use. 
Records show that 82% of all sizes used are standard 
16th sizes. 


Buy only the sizes you use—Hardinge 
Collet stocks are available in Atlanta, 
Elmira, Oakland, Boston, Hartford, 
New York, Philadelphia, Portland, 
Seattle, Dayton, Detroit, Chicago, Si. 
Louis, Minneapolis and Los Angeles. 
Also, Toronto, Canada. 


HARDINGE BROTHERS, INC., ELMIRA, N.Y. usa 
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Product News 





Hydraulic Press 
Brakes 


A new line of hy- 
draulic press brakes 
has 44 models rang- 
ing from 200 to 1000 
tons to cover a broad 
span of bending jobs. 
Series HD has bed 
and ram lengths from 
8’8” to 24’ and fea- 
tures a unique ram 
leveling and tilt con- 
trol. New Bulletin 91 
is available from Ni- 
agara Machine & 
Tool Works, Buffalo 
11, N. Y., or Circle 
No. P1. 





Light Assembly Clamps 


Use two new plunger-type tog- 
gle clamps for light assembly 
work. Model 601 and _ 601-0 
(shown) have a rated holding 
pressure of 95 lbs, and can lock 
in either an extended or retracted 
position. Write Detroit Stamping 
Co., 350 Midland Ave., Detroit 3, 
for information, or Circle Inform- 
A-Gram No. P2. 








Standard Left Hand Taps 


be 


A left hand tap set containing 
10 sizes from 1/4” to 1/2” in both 
N. C. and N. F. thread are now 
available as stock items from The 
DoAll Co., Des Plaines, Ill. Twen- 
ty-five more special tap sizes have 
also been added as stocked items. 
For information, write the com- 
pany, or Circle No. P3. 


Die Cushion 
The new Mo- 

del B pneuma- 
tic die cushion 
_ is provided with 
a full hardened 
and ground pin 
pressure pad. 
The universal 
unit can be used 
as a bolster plate or press bed 
mounting. Nine sizes are available 
from Dayton Rogers Mfg. Co. 
Minneapolis 7, Minn., or No. P4, 








Versatile Bed Mill 


A New bed-type mill is avail- 
able in 14 models, to perform as 
a production profiling machine 
(360°), duplicator in three di- 
mensions (180°), and as a con- 
ventional milling machine. The 
Bedmill was designed for aircraft 
and missile jobs, and can be used 
in plastic mold shops, for drop 
forging and die casting dies. It 
features hydraulic, electro-hy- 
draulic tracer, or numerical con- 
trol in combination with the 
proven stability, ruggedness, and 
accuracy of a bed-type machine. 
The basic machine lends itself to 
many different combinations of 
speeds and feeds. Get details from 
The George Gorton Machine Co, 
Racine, Wis., or Circle No. P35. 
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ARE YOU PROPERLY GEARED FOR 


MINIATURIZATION? 
TE'VIN | \NSTRUMENT LATHES 


PRODUCE SMALL INSTRUMENT PARTS BETTER 


Twenty-seven models of 
instrument lathes for all types 
of small work. Collet capacity 
9/16” or 3/16”. Levin Instrument 
Lathes are used wherever fine work is being 
done. Over 11,000 lathes in use. 


For complete details of Levin Instrument Lathes and 
accessories send for catalog T. 


Louis Levin & Son, Inc., 3610 So. Broadway, Los Angeles 7, Calif. 
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LITTELEZ NO.AvRP | Precision Tapping 
ao, 4 by hand ov muathine wilh. 


SELF POWERED 


“a ag DAHLSTROM f 
low- 
Tap Guide provides me |= TAP GUIDE 


psc and close toler- 


ances 0 lar, ger machines saves countless hours 
costing many times as_ by preventing 
much. Tap breakage, a _ broken taps. 
major expense in many s 
shops, is virtually elim- 
inated with a Dahlstrom 
Tap Guide because 
metal material is always 
held straight and square. 
The straightening-feeding action of this — a ol post 
HRP (Hydraulic Rack and Pinion * bolted 1 yor Com 
Straightener-Feed) is synchronized to en ieee 
the speed of the press with one electrical Y 
connection. Two standard sizes for Machine Tapping 
maximum stock width of 12” and 18” and . i 
thicknesses up to .125”. (Special 24” — tot the tall stock 
width machines not stocked.) Standard of a lathe. Simply 
19” feed lengths-double cycled to 38”. out for lathe use = 
Write for same spindle can ape We be 
Catalog “B”’ used as a tap extension 
for reaching hard-to-get- 
at places. Tap Guide is $89 50 
furnished with nine 7 


gee | adaptor "Bye 8-32; 
MACHINE Pttite sgesens 10-24; 4”, 5 4 580 BRANCH MFG. CO. 
co. 7 18 4 16 Olson Drive, North Branch, Minn. 


in. 
4197 N. RAVENSWOOD AVE., CHICAGO 13, ILL. 
CIRCLE INFORM-A-GRAM KEY NO. 1092 CIRCLE INFORM-A-GRAM KEY NO. 1093 
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Product News 


Speedy Internal Measuring 
Speed up inspection of internal 
threads and perform the Go and 
No Go inspection in one operation, 
using the new dial thread plug 
gage. Thread is checked without 





any threading in and out because 
one of the three measuring jaws 
is retractible between the other 
two. Write Mahr Gage Co., Inc., 
274 Lafayette St., New York, for 
Bulletin 25, or Circle No. P6. 


Automatic Programming 


A skip punching device auto- 
matically programs a repetitive 
pattern of skipped and punched 
strokes in power press operations. 
The unit is an intergal part of the 
press when the control counter is 








“A= 4°PON CHES 
“B= 2 Skies 


@ Parteens fee 

LAMINATION 
set, but can be disengaged for con- 
ventional press operation by simply 
not setting the counter. For de- 
tails, write Emhart Mfg. Co., Hud- 
son Div’n, Hudson, N. Y., or Cir- 
cle No. P7. 


A new direct- 
reading micrometer 
provides automatic 
and exact dial read- 
ings from 0 to 1”. It’s 
fitted with a friction 
stop and lock screw 
and the measuring 
faces are made of 
tungsten carbide. Ev- 
ery D.R. micrometer 
own wooden case for 
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Direct-Reading Micrometer 


comes in its 
safe storage. 


For literature, contact Glass Lab- 


oratories, Inc., 863 65th St., Brook. 
lyn 20, or circle Inform-A-Gram 


Puree ee 








Portable Barrel 
Dumper 


A 2,000 lb. capa- 
city portable barrel 
dumper has an auto- 
matic and _ inching 
control plus remote 
control station. It’s 
a heavy duty unit 
designed to elevate 
drums of machine 
parts and dump them 
onto work surfaces. 
Get information from 
Jarke Mfg. Co., 6333 
W. Howard St., Chi- 
cago 48, or Circle 
Inform-A-Gram No. 
P10. 





Fast Slug Feeder 


Pre-set this vari- 
able - speed parts 
feeder to any desir- 
ed feed rate. It has 
automatic bank con- 
trols for continuous 
flow of round steel 
slugs 3%” dia by 5” 
long. Model 3000 
with 25 cu ft capa HE 
city shuts off when DE 
feed track is fully 
loaded. Details avail- 
able from Feedall, 
Inc., 38399 Pelton 
Road, Willoughby, 
Ohio, or Circle In- 
form-A-Gram NoP9, 
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4 Medels—For High Speed Production 
» to 34%," and 
31S "toth cvailable with either 35 
or 1%," jaw travel. Hollow base for 
dear through drilling. 
Ratchet adjusting screw for quick 


AIR 
VISES 


Foot Treadie Control for 
Holding power from feather hand-free operation. 


fouch to 15 times air pres- 
sure. 
—— — 
ee Send for BIG, 
. FREE 28-page 


HEINRICH AIR CLAMP 
No. 55 

Same holding power and 

fast setting as Heinrich 

Air Vises. Height 64%", 


HEINRICH TOOLS INC. 
width 53%”. 


DEPT. 130-B, RACINE, WIS. Price . . - Only $29.50 
CIRCLE INFORM-A-GRAM KEY NO. 1111 
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efor foot and 
power presses 


Standard Punches and Dies 
of all sizes and shapes in 
stock—or made promptly 
to order. Also Adaptors and 
Die Shoes to convert your 
press. For power, foot or 
hand operation. 








Round, square, rectangular, 
slotting, notching, louver, 
angle, multiple, knock-out 
and other shapes. Precision 
made from high grade tool 
steel. More than 25,000 sets 
in stock to choose from. 





your punch and 


2 years of serving 
die requirements 











END FOR FREE CATALOG 
illustrating 











THE TRUE TEST of your machine tools is their per- 
formance on the job — how they benefit your pro- 
duction. This is where Sentry Furnaces with the 
Diamond Block method of atmosphere control dem- 
onstrate their value. Your high speed steel tools 
hardened in the truly neutral Sentry Diamond Block 
atmosphere achieve maximum hardness without scale 
or decarburization, maintain their sharp cutting edges 
longer, step up production.. 


Write for literature and send sample of your 
tools for free demonstration hardening. 


st Sea eeN Tees Sg. Seige 
Request Catalog Ag, Write THE SENTRY CO., FOXBORO, MASS. 
CIRCLE INFORM-A-GRAM KEY NO. 1112 








WARD Machinery Co. wesnincion Chicago 6 
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IMPREGNATED MOUNTED 


DIAMOND WHEELS 


(Resin and Al-Aloid Bond) 
AVAILABLE ANYWHERE 





The 
Complete 
Line of — 


INTERNAL ¢ PROFILE 
®FORM GRINDING ON CARBIDES, 
CERAMICS OR HARD STEELS 
Also ideal for electro-assist and elec- 
trolytic grinding. A higher quality at 
lower cost. Over 3000 different shapes 
and sizes available. Diamond sizes from 
46-mesh to 6400-mesh, man made 
or natural diamonds at same cost. 
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Product News 


Speed Inspection 

A magnetic dial indicator holder 
for rapid mounting of dial indi- 
cators on flat surfaces speeds in- 
spection, and helps measure fine 
machine adjustments. Magna- 





Holder instantly attaches itself to 
the machine and the swiveling 
clamp permits angular adjustments 
of the dial indicator. Get data from 
Mueller Gages Co., Div’n of Muel- 
ler Laboratory, 1052 N. Allen Ave., 
Pasadena, Calif., or Circle No. P11. 


Finger-Tip Wrenches 


Easily reach into snug, narrow, 
and remote working areas to touch 
and hold a nut or bolt in a true 
fixed position for assembly, using 
the new Touch ’n Hold finger-tip 
wrenches. They’re finger-size ad- 
justable and come in many hex 
head nut sizes from Beaver Tool 
Co., P.O. Box 256, Huntington Sta- 
tion, N.Y., or Circle No. P13. 





Sturdy Boring Heads 


A long and sturdier tool block 
for securing the horizontal tool and 
permitting heavier cuts are fea- 
tures of the new 60 Series round 
contour offset boring heads. The 
horizontal hole is broached for 
holding both round and square 
tools. Catalog sheet available from 
Flynn Mfg. Co., 18301 Weaver, De- 
troit 28, or Circle No. P12. 





Power 
Straightener 


This Model PDS- 
16H power driven 
straightener was de- 
signed for the re- 
moval of coil set and 
is usually used with 
automatic feeding 
equipment. It hand- 
les up to 16” wide 
and 1/4” thick mat- 
erial. For details, 
write U. S. Tool Co., 
Inc., Ampere, N. J., 
or Circle Inform-A- 
Gram No. P15. 
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Percussion Screw Presses 


Form either hot or cold ferrous 
and non-ferrous materials with 
the Weingarten percussion screw 
press line which ranges from 8 
to 3000 ton pressure models. They 
feature infinitely variable stroke 
and pressure, which are easily set 
over a wide range by dials and 
scales. For details, write Cosa 
Corp., 405 Lexington Ave., New 
York, or Circle No. P14. 


Versatile Calipers 


The new 12” and 24” direct- 
reading dial vernier calipers per- 
mit fast, accurate measurement of 
up to 0.001” without using com- 
plicated verniers and other auxi- 


liary scales. All models have dou- 
ble jaws for inside, outside, and 
depth measurement. Contact Titan 
Tool Supply Co., Inc., 1419 Hertel 
Ave., Buffalo 16, N. Y., for details, 
or Circle No. P16. 
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Finest In Precision Equipment 
Including: 


Webster-Whitcomb Lathes: (the smallest in the line): 3/16” 
through headstock. 


Derbyshire Large Lathe: 1/4” through headstock. 
Magnus Lathe: takes Magnus Elect Chuck with a capacity 
of 5/16” through headstock. 


Elect lathe: of heavier construction; takes 5/16” chuck 
capacity through headstock. For instrument work and 
clockmakers. 


Model A Lathe: parts interchangeable with Model 750 
illustrated but takes 1/2” piece through the head. 


Model No. 750: Bed 22” Center Height 7.50 cm; Collet capacity .315. Micromill; a small milling machine for milling and grind- 
ing small parts. 

Those in the know . . shop men who appreciate extreme accuracy, de- 
pendability and fine workmanship . . are always ready to say, “! want 
a Lathe by Derbyshire.” The Model 750 illustrated is one such tool and 
one of six different types designed for the Watchmaker and for fine 
instrument service. It is specially recommended for light manufacturing Outline your needs so we can send complete details. 
purposes. It has a heavily constructed bed and valuable features which 


make it adaptable for light duty hand screw machine purposes. F. W. DERBYSHIRE, INC. 


All Derbyshire Lathes are tools of highest quality, built by experienced 157 HIGH STREET 
craftsmen, are time-tested and universally accepted as being superior. WALTHAM MASS. 


Micro Drill Press: for extremely precise drilling. 
also 
Special Collets, Face Plates, Chucks and Pivot Polishers. 
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"| For LOW COST Hole Production 
AIR-M ITE cow Pick a MULTI-DRILI to Fit the Job 














New o Any lengths 
PRODUCTION © %, V2, %, 1 acted onan 
Yon capacities rT) ” ‘6 ” 
AIR PRESSES ,,.058 ° Svc, 900 500 
- 2 to 8 spindles 2 to 6 spindles 
ONE MANUFACTURING i@ drilling area drilling area 
ect- SOURCE FOR PNEUMATIC iz | ears to 18% 
per- AUTOMATION COMPONENTS 
it of © Cylinders 


om- © Presses 2 to 15 
xi : — [> spindles 
on drilling area model 
aap 

© Lubricators = **400"" 
© Fittings 2,30r4 
© Hose spindles 

é z drilling area 

3%,” 











Commander MULTI-DRILLS—ad- 
justable multiple spindle drill press 


oe eros rare) ; 77 ttachments—are sol 
Air-Mite Production Air Presses are ruggedly built for high model by = es mp2 pad — 


production applications. Solid steel column for greater 66 0 mander Distributors—experienced, 
strength and rigidity; compact, powerful cylinders have long, 8-12 helpful specialists in solving drill- 
maintenance-free construction features that insure uninter- 2 to 15 ing and tapping problems. Write for 
rupted service. Available with a variety of controls for fast, 0 the name of your nearest Distribu- 





: : ; ; ir-Mi indles tor and the complete Commander 
safe operation. Press shown is equipped with two Air-Mite Spin d 
ian’ eibem-— 1 normally “cl ” 1 normally “open.” drilling pa ong a which 
ou- page al hey not return for second stroke unless both valves “3% to every MULTI- ‘DRILL “ 
and Write for complete Air-Mite catalog which x duction 
tan illustrates and describes the Air-Mite line. 21%" tapping tools. 





a ATRSM Ii, DEVICES, INC. | 7 
ils, 4405AW Kinzie St., Chicago'24, 1! 4 
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Matthews Press Stamping Dies are ma- 
chined, engraved, and heat treated from 
a choice of over 50 grades of tool steel 
to provide the most suitable marking 
for your application. 


Roller dies and Flat Roll dies provide 
the finest marking with the least effort. 
Precision engraving of correct side 
bevels provides stress free marking and 
long die life. 


Holders and type for flat and roll mark- 
ing designed with the same exactness 
are ideal where frequent changeover 
is required. 

For further information write 


JAS. H. MATTHEWS & CO. 
3962 FORBES AVENUE 
PITTSBURGH 13, PA. 
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Product ‘News 


Versatile Valve 

A miniature-sized industrial 
valve is capable of performing the 
same work as valves five times its 
size and weight. It can be used in- 








terchangeably either for pneumat- 
ic, hydraulic, or vacuum applica- 
tions. For details, write The Ga- 
briel Co., 1148 Euclid Ave., Cleve- 
land 15, or Circle Inform-A-Gram 
No. P17. 


Economical Indexing Drive 

This new indexing drive unit 
is extremely versatile, rugged, and 
is designed for high-speed, pre- 
cision indexing. For speeds up to 
1,000 indexes/min, various models 
with output torque rating of 1100 
in-lbs and up are available from 
Commercial Cam & Machine Co., 
455 N. Artesian Ave., Chicago 12, 
or Circle Inform-A-Gram No. P18. 


eo 


Precision Mill Table 

This precision milling table is 
designed for single, double, or 
triple operation for duplicating or 
making cams. The Roto-Mill can 


TOOLING & PRODUCTIC 
be used in a vertical position for 
special jobs or as a fixturing plate 
for milling slots in parts. Write M 
& M Tool & Mfg. Co., 1124 E. 3rd 
St., Dayton 2, Ohio, for informag 
tion, or Circle No. P19. 


A new rubber 

protector for 

, precision ring 

gages covers 

and guards the 

original gage 

_ setting from 

shocks, oil, a hand heat. The 

Gage-guard guards against pass- 

ing work that should be rejected, 

and its serrated edge (for easier 

grip) speeds inspection. Contact 

Swanson Products, Inc., P. O. Box 

2098, Bishop’s Cor. Branch, W. 

Hartford 17, Conn., or Circle In- 
form-A-Gram No. 20. 


Rugged Reaming Cutters 


A new line of reaming cutters 
can be adjusted for size while 
locked in the bar. Micro-Flote 
reamers feature extra hard, extra- 
strong adjusting screws with NF. 
threads and unusually smooth slid- 
ing action on ground surfaces. Ad- 
justment to 0.0002” can be made 
without loosening the locking 
screw on the bar. For information, 
contact Muskegon Tool Industries, 
llth & Western, Sts., Muskegon, 
Mich., or Circle No. P21. 
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GOOD 
HOLES 

MADE 
BETTER 


For holes requiring additional accu- 
racy, smoother finish, or greater wear 
resistance, BALLIZING is the answer 
—and only ballizing gives all three of 
these advantages. 


This process is also faster and far 
less costly than any other method of 
final hole sizing and finishing. 


Investigate! WRITE TODAY for 
FREE 16-PAGE BALLIZING BULLE- 
TIN. It describes the process fully; 
gives cost and production data. 


INDUSTRIAL TECTONICS, Inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 
®& F ¢ i 3697 JACKSON ROAD 
ANN ARBOR, MICHIGAN 
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FOR HIGH SPEED PRECISION 
TAPPING CHOOSE THE 


KAUFMAN 


MODEL 10E-20 


Check these six features of this 

new, precision-built Kaufman 

Tapping Machine: 

1. Lead screw control for accu- 
rate threads and maximum 
tool life. Maximum 414” lead 
screw travel. 

- Rapid approach of spindles 
to work. 

. Clutch operated for faster op- 
eration — Reversing spindles 
at twice forward speed. 

. Six speed transmission pro- 
viding spindle speeds of 80- 
350 RPM with 3-1 ratio or 
160-700 with 14-1 ratio 
clutch. 

5. Units provided with 5-714-10 
H.P. motors. 

. Speeds and H.P. available for 
amet efficient tapping from 

5/16” through 2” NC taps or 
smaller taps with use of 
multiple head. 

For additional information about the new Model 
10E-20 or other Kaufman machines for single or 
multiple operation, write or telephone: 


KAUFMAN MFG. CO. 


529 S. 29th Street, Manitowoc,-.Wisconsin 
CIRCLE INFORM-A-GRAM KEY NO. 1152 





REDCO 77 SUNG Toole 


ADJUSTABLE V-BLOCK 


DRILL JIG 


Saves Set-Up Time— 
Increases Output 
Here is @ versatile ond accurate V-Block SS 
thet makes center ond off-center drilling, pear jaoncae 
tapping, and reaming easy ond precise. 
Four-way V-block adjustment simplifies 
handling @ wide range of work. Fast, 
easy positioning and clamping speed pro- 
duction. A centering locator plug and T- 
slots in the mounting surface plates assure 
fast, easy, on-center adjustment. Drill co- 
pacity #80 to %” diameter. Handles stock 
from 4" te 2” diameter. 





TRUE-CENTER ADJUSTABLE TWO-PIECE 
TOOL HOLDER VISE SET 


misclignment. Cuts 
on tool weor, 
breckage, ond scrap. 





COMBINATION 
CHUCK JAW 
TRUING-RING SET | “IVE-CENTER SET 
Heavy-duty live cen- 
ter plus six hod 
changeable od 


ers, Sie ae e 
vp pg weyenns to 
time necessory to 


moke large-diam- 


and various toper 





2322 —23rd Avenve . @ Rockford, Mincis 
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CIRCLES ? 


Pedrick Production 
Benders travel in the 
best circles —and 
produce from pipe, 
tubing or structural 
metal the best circles 
or any other type 

of bend —faster, more 
economically. 


Peprick Toot AND Macnine Co. 
3640 N. Lawrence St. 
Phila. 40, Pa., Dept. 4. 


Ce select your proper bending machine from the 
NEW PEDRICK LINE BULLETIN. Ask for it now. 


BEND WITH 
PEDRICK 


CIRCLE INFORM-A-GRAM KEY NO, 1154 





OVER 2700 PLANTS 


are saving money with 


WHISTLER DIES 


MAGNETIC PERFORATING DIES 


All parts reusable and interchangeable. Punches and dies stocked in 
001” increments from .100” thru .500” dia. Larger sizes available. 


iit #8 #8 &8 


ADJUSTABLE PERFORATING DIES 
All parts reusable and interchangeable. Punches and dies stocked in 
001” increments from .100” thru .500” dia. Larger sizes available. 


manufacturer of all types of 
CUSTOM DIES for over 40 years 


S. B. WHISTLER & SONS, INC. 
748 Military Rd., Buffalo 23, N. Y. 


Mail the following: (1 Magna-Die Catalog ( Adjustable Die Catalog 
0D Mere information on custom die work 


NAME TITLE 





COMPANY 





STREET 
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COMPANY § FOR FOREIGN 
TRADE 





Wileza 50/52, Wersaw, Poland 
CABLE: & Varimex Warsaw 


Sole 
Exporters of: 


OPTICAL INSTRUMENTS 
GEODETIC EQUIPMENT 


CAMERAS AND PHOTOGRAPHIC 


EQUIPMENT 


RESEARCH AND LABORATORY 
EQUIPMENT 


METEOROLOGICAL INSTRU. 
MENTS 


MEASURING AND CONTROL 
LING INSTRUMENTS 


WATER METERS 


ANALYTICAL, INDUSTRIAL 
AND BUSINESS SCALES 


INDUSTRIAL AND DOMESTIC 
SEWING MACHINES 





FOR INFORMATION CONTACT: 


COMMERCIAL COUNSELOR 
POLISH EMBASSY 

2125 Leroy Place, N.W., 
Washington, D.C. 
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ARMSTRONG Set-up 
and Hold-down Tools reduce 
setting-up time—keep men and 
machines producing. Designed 
for use on planers, drill presses, 
milling machines, etc., they 
hold work securely and rigidly, 
and thereby reduce spoilage 
and prevent costly accidents. 

Your local Armstrong Dis- 
tributor carries ARMSTRONG 
Set-up and Hold-down tools 
in stock in sizes for every oper- 
ation. Stop haphazard setting- 
up methods. Provide each of 
your machines with a full 
complement of ARMSTRONG 
Set-up and Hold-down Tools. 

Write for circular 


ARMSTRONG BROS. TOOL co. <=—SEy 


5220 W. Armstrong Ave., Chicago 46, U.S.A. 


a & 
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Product News 





New Bench Micrometer 


Toolmakers and _ instrument 
makers can easily check small del- 
icate parts with this new Mahr 
Super-comparator bench micro- 
meter. This sturdy tool features a 


non-rotating spindle, a range from 
0-1”, and indicator reading directly 
in 0.00020”. For bulletin contact 
Mahr Gage Co., Inc., 274 Lafayette 
St. New York 12, or Circle In- 
form-A-Gram No. P22. 


Lock Screw Locating Jig 


Locate precise location for drill- 
ing and tapping of lock screws with 
this plastic lock screw locating 
jig. Just fit the proper radius into 
the milling of a slip fit bushing and 


Sie 3000 i 


the exact location for drilling and 
tapping is then readily provided 
by the center punch. Obtain your 
free lock screw locating jig from 
Acme Industrial Co., 200 N. Laf- 
lin, Chicago 7; your local supplier; 
or Circle No. P23. 


New Chuck 
A pinion gear 
plate, screw, 
and wedge uti- 
' lized in this new 
chuck give the 
desirable fea- 
tures of hand 
and power 
chucks. Its ac- 
curacy is within 
0.001” and re- 
peatability without adjustment is 
within 0.0005”. Skinner Chuck Co., 
New Britain, Conn., or Circle No. 
P24. 


Fast Direct Measuring 


For increasing lathe output use 
the Distometer, Model 555 B-245, 
which provides a fast, convenient, 
reliable means of spotting tool 
position and directly measuring 
longitudinal cutting distance. It’s 
also effective when cutting should- 
ers, grooves, or bores. Contact 
Federal Products Corp., Provi- 
dence 1, R. I., for details, or Circle 
Inform-A-Gram No. P25. 





The Pasquino 3” 
table type mill fea- 
tures a directly driv- 
en nitrided and 
ground spindle run- 
ning in roller bear- 
ings at both ends for 
rigidity. Ithasa range 
of 16 spindle speeds 
from 12.5 to 1500 
rpm, 8 speeds from 
12.5 to 125, and 16 
feeds. Index Indus- 


Heavy Duty Boring Mill 





trial Corp., 660 Madison Ave., New York 21, or Circle No. P26. _ 
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SPEED-UP ACCURATE 
INSPECTION 
AND SORTING! 


NEW RCA LIMIT-SIGNALING 


COMPARATOR 


for both contact and air gaging 


The RCA LSC Comparator speeds up 
accurate manual checking and sorting 
since the operator only has to observe 
the high, low, and OK limit lights. 
Ideal for incoming or production line 
inspection. Extremely reliable and 
accurate to .000,050”. 


INSTANT RESPONSE 

Operates on RF frequency. No lag 
between contact with work and meter 
indication. 


FAST, EASY SET-UP 
Gage is linear over full scale, making 
it a simple matter to set up limits. 


EXTREMELY VERSATILE 

Can be used with standard height 
stand or special fixture for manual 
inspection, for automatic in-process, 
or post process inspection and segre- 
gation. Standard air-electronic adapter 
kit permits use for air gaging. 


COMPACT 
Only 834” wide, 914” high, 144’ long. 


For further particulars, 
see your RCA Representative 
or write to: 


Tmk(s) ® 
RADIO CORPORATION OF AMERICA 
INDUSTRIAL AND AUTOMATION DIVISION 
12601 Arnold Avenue @ Detroit 39, Michigan 
CIRCLE INFORM-A-GRAM KEY NO. 1171 











M1238-1818 — Range 18” x 18”, working 
distance 9” to infinity. Reads to 0.001” up 
to 24” working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect. 


Cut inspection 
time in half 
with new Gaertner 

Coordinate Cathetometers 


These convenient, reliable optical 
instruments permit making precise co- 
ordinate measurements in a_ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated. 


Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects; also ob- 
jects or points in recessed, remote, or 
inaccessible locations. Applications in- 
clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc. 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob- 
ject when making a setting. Instruments 
available in English or Metric system. 


M1236-46— ——» 
Horizontal range 6”, 
vertical range 4”. 

Reads to 0.0001", 

working distance 5” 

to infinity. 


<——._ M1236-22— 
Range 2” x 2", reads 

to 0.0001’. Working 
distance 5” to infinity. 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrument 
permits precise coordinate 
movement of other objects 
such as photo cells, 
probes, etc., in place 

of telemicroscope. 


Write for Bulletin 188-53 & 194-57 


The Gaertner 
Seientifie Corporation 


1242 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
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Product News 





TOOLING & PRODUCTICg 


New Metal Polisher 

This new dual head 
machine has a Wide 
abrasive belt head 
and 3M Scotch-Brite 
wheel for Polishing 
metal sheets, flat 
stampings or extrm 
sions, and strip stock 
Model SB is available 
in 12” or 18” widths 
Write Timesave, 
Sander, Box 7446, 
Robbinsdale Station, 
Minneapolis 22, Cir. 
cle Inform-A-Gram 
No. P28. 





Vacuum Hand Tool 

This simple, convenient hand 
tool permits faster handling, more 
accurate and efficient control in 
sub-assembly of small, delicate, 
hard to manage parts. A transdu- 


cer provides a vacuum where 
there’s compressed air available. 
Get details from The Air-Vac En- 
gineering Co., Old Stratford Rd., 
P. O. Box 27, Shelton, Conn., or 
Circle No. P27. 





New Press Series 

For speed and precision on the 
production line, use this new preg 
series capable of up to 2500 ram 
cycles/hr. Throat depth is 8”, ram 
stroke is 8”, and daylight betwee, 
ram and bottom plate is 16”. Sty. 
debaker Hydraulic Products Co, 
1733 N. 33rd St., Melrose Park, Hi, 
or Circle Inform-A-Gram No. P2j, 





Low Cost Broach 


This economical vertical table 
top broaching machine is ideal for 
custom tool and die shop or high 
production work. Model VM2153 
handles numerous surface broach 
ing and internal broaching job 
with its 15” cutting stroke, 15 fpm 
cutting speed, and 16” x 16” wo ; 
table. For details, write Pior 4 
Broach Co., 6434 Telegraph 
Los Angeles 22, or Circle Info 
A-Gram No. P30. 
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"y Wl Seucrance ELECTRODE 
DRESSING CUTTERS 


Used by many to re-condition 


\ 





Electrodes without removing 
from machines— 


Down-time is Slashed! 


Production is Increased! 


CHATTERLESS 
COUNTERSINKS 


x 





Designed to fit mos: all popular 
Electrode Dresser power tools. 
Special shapes quickly made up. 


(INVESTIGATE! W/ 


BALL SEAT 
REAMERS 





iq 


Cc 
END MILLS 


\ 





lt may pay you much! 
TUBE END 


ASK FOR 
> 


MORE INFORMATION TODAY! 


OUTSIDE 
DEBURRING 


INSIDE 
DEBURRING 
CUTTERS 


CUTTERS 


cas 


CARBIDE 
HAND FILES 


\ 





™DEBURRING © CUTTERS OCOUNTERSINKS 


a7 








SPECIAL 
CUTTERS 


i\ 





‘Severance TOOL INDUSTRIES INC. 


730 IOWA AVENUE 
SAGINAW, MICHIGAN 





iL A. 


REGRINDING 
SERVICE 


5 
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Two NEW 


MINIA TURE 


FOR 

*Hard to reach assemblies 
* Thin metal applications 

* Automatic feeding 

*LOW COST fasteners 


Gripco Miniature Pilot Weld and Clinch 
Nuts, with or without the famous Gripco 
locking feature, provide low cost fasten- 
ings in blind assemblies or as extra thread- 
ing depth for thin metals. Miniature size 
ideal where space is limited. Sizes #4 
through 4” in Miniature Series, fine and 
coarse threads. Sizes 4" through 5” are 
available in standard dimensions. 

Large inventories carried for immedi- 
ate shipment. Brass and Aluminum made 
to special order. 

Write for samples and full details. 


NUT COMPANY 


South Whitley, Indiana 
107 Maple St. 
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Does the job of Solid Carbide 
and MEYCO 


cosTs 
LESS! 


There in a nut shell is the 
story of MEyco carbide in- 
serted drill jig bushings! 
Does everything a solid car- 
bide bushing will do at less 
cost: lasts almost as long; 
increases life of drills and 
jigs; greater accuracy— 
longer; saves man-hours and machine down-time! All this 
spells high production at a lower cost. For over a decade, 
carbide inserted drill jig bushings have been saving money 
on long production runs for cost conscious customers, 


1. Tungsten carbide rings at the points of 
wear; 2. Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body. 


Write for new Bushing Catalog No. 41 
W. F. MEYERS CO., inc. 


BEDFORD, INDIANA 
A famous name in 
precision tools since 1888 
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Now, with more than fifty models in the 

Dustkop line—plus efficient accessory items— 

the odds are that a standard unit will solve your problem. 

Dustkop units solve other problems too. They’re easier to in- 

stall, save space and money and are virtually maintenance-free! 
how to select a dust collector 

This new brochure includes all basic informa- § 

tion needed to select the right dust or mist hs 

collector for grinding, buffing, polishing and ~~ 

other types of service. Write for your 

copy. No obligation. 


AGET Manufacturing Company ws DUSTKOP STOPS DUST 
1394 Church St. Adrian, Michigan 
CIRCLE INFORM-A-GRAM KEY NO. 1194 
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Product News 





New Torque Tester 


For rapidly checking calibration 
of various torque tools ranging 
from 3 in-oz to 150 ft-lbs, use the 


table size dead weight beam torque 
tester. It’s ideal for calibration of 
torque screw drivers and wrench- 
es. Apco Mossberg Co., 100 Lamb 
St., Attleboro, Mass., or Circle No. 
P31. 


Accurate Lens System 


For precise measurement of 
large areas, use the new five- 
magnification lens system, with a 
6” aperture, on optical compara- 
tors. It permits great latitude of 
uses because it gives sharp defini- 





Eliminate costly reading 


errors with 


“HELIOS” _ 


DIAL VERNIER 


CALIPER with puiit-in 
DIAL INDICATOR 


Direct Reading in .001” 


The world famous “HELIOS” Dial Vernier Caliper is 
hardened, ground and lapped throughout. 


Other features: 


¢ Thumb roll permits quick and easy operation 


¢ Knurled lock screw 
¢ 100% measuring ca 


(outside, inside an _. ) 


Available in 5”, 6”, 8” and 10” capacities in tool 


steel or stainless steel. 
Height Gage Attachment optional. 


“HELIOS” — 


SWING-JAW 


VERNIER CALIPER 


with knurled lock screw 











TOOLING & PROD 


tion and freedom from disto a 
For details, write Jones & <= 
Machine Co., Springfield, Vt. 
Circle Inform-A-Gram No. P3% 


Tool-Flex | 
' leasing taphe 
, ers give po 
tive, full- 
ing drive wi 
| compens 
' for tap k 
variations with 


assures 
| follow-up 
prevents ta 
breakage. Ob 
tain details from 
Surana Corp., 15001 S. Figue- 
roa St., Gardena, Calif., or Circe 
Inform-A-Gram No. P33. 


Versatile Rotary Tables 


Indirect, degree, and/or direc 
indexing can now be achieved m 
one table by using the Walter til- 
ing-rotary tables. They’re avail 
able in five sizes from 10” to ® 
dia in either a standard or supe 
accurate series. Vernier reading 








e Direct Reading ’ 
¢ Capacity 4%,” ; 
e Length of Jaw 1%” ‘ 
The swinging jaw allows a very easy, rapid and be Z \ 
extremely accurate measurement of parts that have a a ' 


faces which do not lie along the same axis. 
This caliper is stainless steel, hardened and lapped. 


Every “HELIOS” Vernier Caliper is individually 
sey in a beautiful hardwood velvet-lined case. 
rite for detailed information and prices on the 

“HELIOS” Caliper line. 
U.S. REPRESENTATIVES 


M.B.I. &xPORT & IMPORT LTD. 


DIVISION OF MACHINERY BUILDERS, IN‘ 
>a Bae 475 Grand Concourse, Bronx 51, N.Y 


experience in designing and building machinery 


of the two series are 6 sec and? 
sec respectively. Tilting angles @ 
all models can be read in one mil 
Literature is available from h# 
A. Neise, 404 4th Ave., New Yat 
16, or Circle. Inform-A-Gram 
P34. 


wtnmnhrhess&s =e & tw 


Over 25 years 
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COMPETITION 


BRINGS OUT THE BEST IN EVERY COMPANY 


t COMPANY specializes in the pr 
ts. Since 1945 
P Eb vaivet finish grou 


A dpa bis <span ivictnpeialee 


LEADERSHIP- often copied—never ognetd 
This is why —Marsholl Steel Compony has grown to be the gest prod 
Sround Flot Tool Stee! 


FOR YOUR CONVENIENCE write for colortul wall chart with all sizes ond grades 
We invite comparison—write for complete catalog of products 


eiains Ry ARSHALL STEEL COMPANY 


of Excellence ave Box 108-TP, LaGrange, Illinois 
CIRCLE INFORM-A-GRAM KEY NO. 1211 





VALUABLE 
REFERENCE 


ot PAGE 


Toy -We-Wmeoke 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world’s largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components. Detailed specifications, engineering 
drawings. The one complete source for data on all the “stand- 
ards” for tool, die, jig, and fixture design and application. 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 


DEPT. TP-2, 712 E. 163rd ST., CLEVELAND 10, OHIO 
CIRCLE INFORM-A-GRAM KEY NO. 1212 





Fast- ACCURATE 
TAPPING & THREADING 


LASSY 
UNIVERSAL 


TAP ana 
DIE 
GUIDE 


$38.50 : 
COMPLETE Tapping a large die set at 
WITH 5 TAP ADAPTERS Moore Special Tool Co. 
on wt. . 
IMMEDIATE DELIVERY 
Satisfaction Guaranteed 


Full range of adapters are carried 
in stock for immediate delivery. 


Machine Tap Mapters #0 Tol” - rig 
Pipe Tap To %” ideal for lathe tapping and thread- 


Die pl To 1%” ing. Guide sliding on bar allows 
NOTE: These adapters are inter- taps and dies to follow correct 
changeable on all Lassy Tapping _—jeag, 
Machines, 


Write For FREE Catalog On Our Complete Line Of Tapping & Threading Equipment 
ORDER FROM YOUR LOCAL DISTRIBUTOR OR DIRECT 


LASSY TOOL COMPANY 

Plainville, Connecticut 

Mfg. Of Famous Lassy Tapper * Work Holders * Master Angle Plates. 
CIRCLE INFORM-A-GRAM KEY NO. 1213 











An authoritative and complete 
coverage of every phase of . . . 


PRODUCTION 
CONTROL 


by NYLES V. REINFELD 


Founder and Managing Director of the 

National Institute of Management, Inc. 

BASED ON AN EXTENSIVE SURVEY, this com- 
prehensive new book presents the results of semi- 
nars with more than 500 companies throughout 
the United States and Canada. The questions and 
the answers emerging from round-table discussions 
with more than 1500 production control men, as 
well as Mr. Reinfeld’s pioneer experience in the 
field, form the nucleus of a completely practical 
and flexible guide. 340 pages; over 100 
illustrations. 





wog PUBLICATIONS. 
. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 


Please send copies of ‘PRODUCTION CONTROL” at $8.00 
each postpaid. (Ten day examination allowed; returnable for full 
credit or refund if returned in saleable condition.) 


Open account shipments to rated companies. en 
order, please. No C.0.D.’s. Ohio customers add 3% sa 








INDICATING MICROMETER 
cna. COMPARATOR FA 
FE, 


LE 
WILL DETECT OUT-OF-ROUNDNESS — TENTHS VERNIER EL 
OVALNESS — TAPERED CONDITION IN —- 
1/10,000" — 0-1" Range 
LARGER SIZES 
uP TO 12" 
AVAILABLE 


™ Release Button for Movable 
, anvil on right hand side enables 
) operator to hold tool the con- 
ventional way. 
NEW! 
Resetting to Zero in Seconds. 


3 TOOLS IN ONE 
COMPARATOR 
Master 
MICROMETER HEAVY TUNGSTEN CARBIDE tipped 


Measuring Anvils. STAINLESS STEEL, one- 


"Go" & “NO Go” 
GAGE - 1" Range in .0001" piece spindle and screw, hardened with Ground 
Threads — Permanently Rustproof. 


INDICATING BENCH MICROMETER 
with NON-ROTATING Spindle 


SUPER 
PRECISION 
MEASURING 
MACHINE 
for the 


Anvils RETRACTABLE for rapid 
measurements. 
table Tolerance Hands. 


20 MILLIONTHS 
INDICATOR READING AVAILABLE 


Dull chrome fi e 
USE IT AS A | 








Quick Adjustable Tolerance Hands. 





IF NOT AVAILABLE AT YOUR FAVORITE ne sous - 
WRITE TO US FOR ILLUSTRATED FOLDE 








274-TO Latayette St., New York 12, N. Y. 
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WRITE NOW FOR 
THIS 


CATALOG ae 


err 
WORK HOLDING  tacip Bl 
TOOLS FOR 


PRODUCTION, TOOLING, MAINTENANCE 


Drill press vises, angle vises, swivel machine 
vises, rotary tables, lathe milling attachments, 
production vises, heavy duty angle vises, and 
adjustable angle plates are illustrated and fully 
described in the New Palmgren Catalog. This 
is the only complete line of work holding de- 
vices available anywhere. Designed for pro- 
duction, tooling, and maintenance work, there 
are 68 different models and types to choose 
from. Vise jaw sizes are from 14%” to 8”. Ask 
for your copy of this FREE Catalog No. 205 
today. The complete line with details and 
prices are shown. 


ON 


PRODUCTS 


by CHICAGO ifere}t AND ENGINEERING (ee) 


JTH HICA VE + CHICAG( 
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TOOLING & PRODU 


ALEXANDER 
DEEP THROAT ENGRAVER 


DOES PRECISE, 
2-DIMENSIONAL 
WORK... 


CAN HANDLE 


OVERSIZE 
WORKPIECES... 


This excellent engraver 

handles workpieces up 

to 10” tall, 38” wide; 

on a work table 20x8”; 

auxiliary table 18x24” can be attached if n 

Ratios from 1:1 to 50:1; spindle has fine and Coarse 
feed adjustments; cutters up to 1/4” dia.; speed 
= to 15,000 rpm; 1/4 h.p.; net wght. approx. 
600 Ibs 


Prompt delivery. 
We have other engravers, and die-sinkers as well, 


Spindles, cutters, attachments, cutter grinders, and 
spare parts are stocked in Caldwell. Write for catalog, 


J. ARTHUR DEAKIN, INC 


31 ROSELAND AVE. CALDWELL, N. J, 
CIRCLE INFORM-A-GRAM KEY NO. 1223 


E CUSHIO 


by Dayton Rogers 
FOR ALL PUNCH PRESSES 


to assure accurate working pressure on all dies 


® Single _ installations 
from 1 ton to mul- 
tiple installations of 
unlimited capacity, 
standard or designed 
on the job. 

® Quotations on 
request. 

® Best possible 
delivery. 





11 Ton Full Universal 
Pneumatic Die Cushion 
Installed on inclinable> 
Press. 


WRITE FOR CATALOG ¥.44-A 
DAYTON ROGERS 
. Uanufaclaung (a, mfhany 


MINNEAPOLIS 78, MINNESOTA 
CIRCLE INFORM-A-GRAM KEY NO. 1224 
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Product News 


Surface Grinders 

The Model 7A Covel-Excel 6” 
x 12” hand feed precision surface 
grinder now has a 3/4 hp, 3600 rpm 
direct motor driven spindle. The 
spindle is a ball bearing, cartridge 





sizes. Contact Buckeye Tools Corp., 
5003 Springboro Pike, Dayton 1, 
Ohio, or Circle No. P37. 


Turning Tools 


Get production economy using 
the new Tru-Grip tool line for au- 
tomatic screw machines and turret 
lathes. Heavy construction insures 
tool rigidity and close tolerance ac- 


curacy. Each style is available in 
three sizes. Bulletin is available 
from Dimension Products, 5639 
Selmaraine Dr., Culver City, Calif., 
or Circle Inform-A-Gram No. P38. 





type, spring preloaded for auto- 
matic removal of any radial or ax- 
ial play. For details write Covel 


vell, Mfg. Co., Benton Harbor, Mich., or 
and Circle Inform-A-Gram No. P35. 
log. . 

C New Indicator Gage 

. J, 


More than 300 different items are available 
in the Challenge Precision Surface Equip- 
ment line to help you maintain close control 
of accuracy in your tooling, manufacturing 
assembly and inspection operations. 


These include both Granite and Meehanite 
Surface Plates of all and sizes. Also 
Meehanite Angle Plates, V-Block, and many 
other items of precision surface ‘equipment. 
In addition, many special sizes and 

can be made-to-order. 


Take this important step toward cutting 
costs and minimizing rejects. Get informa- 
tion on Challenge Precision Surface Equip- 
ment to improve your operations. 


ti 


For quick and simple toolroom, 
inspection, and production check- 
ing of 90° work angles, use a new 
indicator gage. Used with angular 
sine plates, it’ll check other angles; 
with gage blocks, it'll check 
mounted die details. Get informa- 
tion from Omar E. Robbins Co., 
11961 Dixie Ave., Detroit 39, or 
Circle No. P36. 


Close-Quarter Wrench 

A heavy-duty right angle 
wrench line facilitates nutrunning 
under power in difficult areas. The 
non-reversible 90° angle wrenches 
are of stall type with a 1/2” square 
drive spindle, and come in three 


SEND FOR THIS HANDY FREE CATALOG 
covering description and prices on all stand- 
ard items. 


THE CHALLENGE MACHINERY CO. 
GRAND HAVEN, MICHIGAN 


1D Grensumail. 
~~. 


‘ challenge 


~e PRECISION SURFACES 
for LAYOUT « INSPECTION « ASSEMBLY 
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Product News 


Cut inventory with this new line 
of adjustable torus-design bore 
gages that are permanently usable 
without the expense and time re- 
quired to make an individual plug 
gage for each job. Only 15 gages 
are used to check holes from 0.995” 
to 6.005”. Maxwell Industries, Inc., 
493 E. 5th St., Ashtabula, Ohio, or 
Circle No. P39. 





Adjustable Gage 


Life Long Discs 


Greater working pressures on 
their periphery, thereby reducing 
grain loss to a minimum, are pro- 








tsi 
Speaks for itself in 


Tt 








ANY SHOP! 


Model B (Wet or Dry) 
Dependable. Economical. Easily 
handles 5” rounds, 10” flats. 








wz 





Model M (Mobile). 
Rolls to the job, 1 or out. 
Capacity: 5” x 














isk 





Johnson Adjustable Stock Stand. 


The Big Model J. (Wet or Dry) Fast. Tough. Accurate. 
Provides rigid, safe work support. 


Capacity: 10” rounds, 18” flats 


The big, a2 Johnson delivers more saw for less money. 
It easily and accurately handles anything in your stock pile: 
rods, angles, tubes, heavy rounds, irregular shapes, and flats. 
Whatever model fits your production requirements, you'll 
find Johnson versatility will boost your production and lower 
your metal cutting costs. Today, the Johnson saw speaks for 
itself in thousands of progressive shops... why not yours? 


~— 


a> re MANUFACTURING 
CORPORATION 
1015 Barnes Street, Albion, Michigan 


Mid-Western Distributor 
W. @. LUNDMARK 


Western Distributor 
HASTINGS DISTRIBUTORS 
1605 Solano Avenue 
Berkeley, Calif. 


Eastern Distributor 

R. J. R. KELLY CO. 

Hale Bidg., 51 Main St. 75 N. Broadway 
East Oranee, N. J. Des Plaines, I! 
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vided by the new Red Coat regip 
fibre grinding discs. A new many. 
facturing process consists of g 
unique blanking method that elim. 
inates any structural changes jp 
the fibre backing. Different sizes 
and grits are available from Mich. 
igan Abrasives Co., 11900 E. 8. 
Mile Rd., Detroit 5, or Circle No, 
P40. 


Box and Pan Brake 


Ideal for light work, the ne 
24” PX-24 box and pan brake 
for bending sheet metal up to 16 
ga. It features a stop collar that® 
adjustable to any angle 0° to 135°) 
Get information from The Peck, 
Stow & Wilcox Co., Southington, 
Conn., or Circle No. P41. 


Harder Plaster 


For making molds and models 
to last through long production 
runs, use this new Fiber Flow 
spray gun to apply metal fibers on 
them. The epoxy surface, bonded 


by the metal fibers to the plaster, 
provides a hard, tough, dense, and 
durable plastic facing. Get details 
from United States Gypsum Co, 
300 W. Adams St., Chicago 6, & 
Circle Inform-A-Gram No. P42. 
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with 


G. A. S. 
UTILITY 
AIR HEATER 


A complete package unit, modern as tomor- 
row in both design and performance, this new 
direct gas-fired line of industrial heaters comes 
to you complete with control cabinet, temper- 
ature and safety instruments, fan and motor, 
wired for immediate operation. Can be fur- 
nished for remote control wiring. Capacities 
range from 125,000 BTU’s/hr., to 4,000,000 
8TU’s/hr., — temperatures to 600°F. in stand- 
ard models and to 1,000°F., in famous G.A.S. 
idry Models. Features injector type atmo- a 
hes type burners (combination gas-oil burn- Model 409H illustrated. 
ers when desired), heavy-duty industrial type Capacity 2,000,000 BTU’s/hr. 
blower, and electrical ignition. Exceptionally Complete with controls. 
quiet operation. 


Request complete information. 


APPLIANCE SERVICE, INC. 


1936 WEST BALMORAL AVENUE 


| Representatives in Major Industrial Areas 
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LET DILLEY SERIES /} TUMICO 
BE YOUR HANDY | Mi ee PS 


C RE B O 1 ‘ a é These exceptionally accurate 
HO ¥! . sh wn gages have the unique 
? distinction of having‘a 
DO YOU WANT A HANDY CHORE-BOY IN YOUR Seo 5 ee I" or 2" travel. Simple design 
PLANT? Let the DILLEY Regular or Giant GRIPPY do your a: F and rugged construction 
odd jobs. Use them to imagineer your every plant chore. ie SBE Pe assure outstanding accuracy 
ee pews ea inh 
’ iz- imes wei . te 7 ” ” 
ing permanent $7.70 e2., postpaid in READING IN .001” or .0005 
pa with ve hee = Stainless steel stem and spindle 
=g inless steel stem and spindle. 
Use THEM: ; Giant size (3 core) — weighs ny — — Choice of 6 graduations with 
@To hold parts 1 tb., 2 ozs. Pulls 97 times agp either balanced or continuous dial. 
Deane m paid. a iP a atshos is? Dia. 3 ae Unbreakable crystal. Adjustable bezel 
@ As temperery Hes. i Reading .001" with clamp for locating zero. Two dial 
© > end move pute : - Grad. 0-100 diameters available - 244" & 3" for 


1" travel and 3" for 2" travel gages. 
“ 4 0 80 Jewelled bearings available on all models. 
For Complete Information request our 96 Page Catalog — 


Contact any of our 4 “Coast to Coast” Locations or your 
nearest Local Distributor. 


= SCHERR-TUMICO 


THE DILLEY MANUFACTURING CO., 1600 Doan Ave., Cleveland 12, Ohio PRECISION MEASURING TOOLS AND INSTRUMENTS 
Please ship _ lar GRIPPY’S at $7.70 ea.; Phone Orders-Call 
—___ Giant GRIPPY’S at $14.20 ea. Liberty 1-0606 WAREHOUSE STOCK, SHOWROOMS & SALES OFFICES AT 


( rated firms. Otherwi ith order. No COD's. 
ped S65 sole tox or ammgeden form if eqolledie. NEW YORK: 200 Lafayette Street, New York 12, N. Y. 

eae Prices on request.) ST. JAMES: St. James, Minnesota 

TITLE pA AMAA s LOS ANGELES: 3337 West Olympic Bivd., Los Angeles 19, Cal. 
CENPANY LEE LIES SA. se CHICAGO: 5045 W. Harrison, Chicago 44, Ill. 
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DEBURR THESE 


eee 


INACCESSIBLE HOLE FACES BY 
MACHINE 


RATION 


x faster 
¥* better 
Roser” ¥ easier 


with the amazing 


NOBUR TOOL 


No more hand-finishing methods for those 
hard-to-get-at inner surfaces on multi-wall 
parts. The NOBUR Tool with its double edge 
cutting blade does the job :n seconds. ?. 

all by machine operation. Can be used 

by anyone, with complete safety, on your 
own lathe, drill press, etc. Simple to operate. 


\ 
—_- + 
3S { a I ) 
2 G 
Insert NOBUR tool in any machine 
spindle. A light pressure of the revolving 


cutter-blade against the workpiece quick- 
ly deburrs the outside surface. 














Ai 


After outside surface is deburred, slide, 
knurled-sleeve back to fully retract the 
cutter-blade below pilot body diameter. 


¥, 

fe | 

- Q 
With cutter-blade retracted move work- 
piece, or tool to position for deburring 
inside surface. Raise (project) cutter- 
blade and advance tool or work piece to 
deburr first one surface then the other. 














Deburring Elliptical Holes 


with the A yVEW! —— 


Now ... deburr openly accessible hole 
faces having an irregular surface like those 
developed when holes are drilled 
angularly or when drilled through 
cylindrical bodies. This revolutionary 
tool is self-piloting with a two- 

lipped cutter that automatically 

follows the hole surface 

geometry. Write for full data. 


Write for FREE Folder . 
Send for all the details on Nobur 
Tool Products — the key to lower 
costs, uction and 

im quality on your deburring 
operations. WRITE TODAY! 
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TOOLING & PRODU 


3 SHORTCUTS to more 


efficient tapping! 


You can cut waste, inefficiency, a 
costs when you use Procunier Tas 

, Heads. You don’t need a slide Tule ty 

| figure out how! “On the job’ Produc. 

| tion results speak for 

| Fewer broken taps, less spoiled 

} more speed, controlled accuracy, tnini- 

; mum rejects and down time, less 
erator fatigue. It all adds up to bette 

| and more production at less COSt per 
tapped part. 

| Procunier heads are scientifically g. 

| signed to give you the features yp, 
want and need in your tapping open. 
tions. They offer maximum built-i, 

ruggedness, speed and Precision! 

_ tapping costs are getting YOu dows, 

_ find out how Procunier can lift yoy 
back on the profit track! Send fy 


FREE 
BROCHURES 
giving details and 
specifications on 
the complete line. 
Reveal amazing 


production _rec- P 
ords—write to: faded f 


Procunier 


SAFETY CHUCK CO. 12-14 S. Clinton St., Dept. 2 
: Chicago 6, Ill. 
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JOHANSSON RADIAL DRILL 
Bi 


Move the 
drill, not the work. 
Slides, elevates and 
rotates for quick 
ond easy hole 

foca 


8-speed 
gear drive. 
Proper speeds 


small work pieces 
handled with ease 
drill head swings 
360° allowing work 
to be placed on front 


table or rear ei 
platform, —- 

es Write for new catalog tod 

1.0. JOHANSSON CO. 7” 
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Product News 


Medium-Duty Clamp 





/ new plunger-type toggle 
clamp features a swivelling han- 
dle that permits use where clear- 
ance requirements do not permit 
using conventional clam~ 
medium-duty holding applications, 
Model 606 has a rated holding 
pressure Of 450 Ibs. For details, 
write Detroit Stamping Co., 340 
Midland Ave., Detroit 3, or Circle 
Inform-A-Gram No. P43. 

Precision Workshop 


a os 
i 


Here’s a machine that can be 
used for making models and small 
parts. It’ll work as a lathe, drill 
press, milling machine, tool grind- 
er, polisher, and hand drill, and 
produces tolerances as close as 
0.004”. American Edelstaal, Uni- 
mat Div’n, 350 Broadway, New 
York, or Circle Inform-A-Gram 
No. P44. 


Versatile Valve 

For pneumatic or hydraulic fluid 
power applications in the 40 to 300 
psi range, use a new Series A sole- 
noid valve. Full 3/16” dia flow 
area makes it the largest capacity 
valve for its size. The valves are 
leakproof and have interchange- 
able parts. Bulletin 1259 is avail- 
able from Versa Products Co., Inc., 


150 Coolidge Ave., Englewood, N. 
J., or Circle No. P45. 


Plasma Spray Gun 

For spray coating any material 
that will melt without decompos- 
ing, use the new spray gun that 
utilizes the plasma-arc principle, 
develops normal work tempera- 
tures of 10,000° to 15,000°F, and is 
inexpensive to operate. Metallizing 
Engineering Co., Inc., Westbury, 
L.I., N.Y., or Circle Inform-A- 
Gram No. P46. 











CHOOSE 


WISCONSIN 


FOR TOP 


PERFORMANCE 


* 


Adjustable Multiple Spin- 
die Drill Heads — double 
eccentric for irregular hole 
spacing. 


Bi 


Fixed Spindle Drill Heads 
— engineered to your 
specifications. 


available to 
operations. 


‘ 


Rotating Multiple Spindle 
Tapping Heads — for 
turret lathe or chucking 


machine. 


Wisconsin Rotating Heads — designed and 
built to fit all types of lathes and chucking 
machines. 


The highly efficient, low-cost performance of 
these modern rotating heads on automatic 
chucking machines and lathes has been proved 
in a variety of drilling and tapping operations. 


The experienced counsel and technical as- 
sistance of the Wisconsin engineering staff is 


you on your drilling and tapping 
Write today. 


Convertible Type 
Drill Heads — 
engineered for 
high produc- 
tivity. 


Wisconsin Multiple Spindle 
U-Joint Heads — bracket 
type or with slip spindle 
fixed locating plate. 


WISCONSIN DRILL HEAD CO. 


4975 N. 


124TH STREET @ BUTLER, 


WISCONSIN 


CIRCLE INFORM-A-GRAM KEY NO. 127 








128 TOOLING & PRODUCTICN: 


racy during long life. Although the 

Pr oduct News three sizes are the heavy-duty 
type, using double row bearings, 
they’re no larger than standard 
Safe, Accurate Spindles spindles and are interchangable 
Seas ° with them. Write The DoAll Co., 

Des Plaines, Ill., or Circle No. P47. 





Reduce Grinding Costs 


With this threading tool grind- 
ing fixture you can reduce grind- 
ing costs, and finish grind or re- 

A new line of precision spindles sharpen in 2 min. It eliminates 
features a tremendous design mar- poor thread form and improper 
gin of safety to assure great accu- clearance angle. Capacity is up to 


3/4” x 3/4” tool. Cavic Enginees 
ing Co., 1313 W. Essex Ave., Kirk. 
wood 22, Mo., or Circle Inform-A. 


Galvanize with Z.R.C. da 
fo stop RUST 


ANY SURFACE e ANY SIZE « ANYWHERE 





AIR CONDITIONING 
UNITS 


SHIPS AND MARINE 
INSTALLATIONS 


se Precision tapping to ap 
. + the 


= mately one micro-inch finish, 
cold stabilization during heat treat 
“Sonees ere ing are features of the Deltroni 
Tenth plug gage sets in sizes 0.127 
to 1”. Get details from Deltronic 
929 Baker St., Costa Mesa, Calif, 


| ee or Circle Inform-A-Gram No. Pa 


New Coiler 


























TRUCK CHASSIS 
AND BODY 


Brush or spray Z.R.C. on any iron, steel or alumi- 


num surface and you will get instant galvanic 2s 
protection that lasts for years. =, | . 
Z.R.C. is a free-flowing compound easy to apply 

without special mixing or surface preparation; PLANT AND 
dries quickly and forms a tough, flexible, firmly 

adherent coating of 95% pure zinc. Z.R.C. comes 

in a single container and is a one-coat application. 

WILL WITHSTAND OVER 3000 HOURS OF 

SALT SPRAY TESTING! Cost—about 1%¢ to 

2¢ sq. ft. 


PRODUCTION—Z.R.C. makes galvanizing an “in PROCESSING : 
plant” operation, eliminates handling, shipping— With a special flanging attach 
cuts expense up to 75%. ee ment, the new C-155 coiler rob 


MAINTENANCE—Use Z.R.C. instead of paint. GA SR 5/16” to 5/8” flanges in 30” 


Get years of pretection and greatly reduce annual stainless steel rings at a rate @ 
labor costs. AGRICULTURAL AND 90/hr. It can also be set up® 
CONSTRUCTION 


F ll detail Secon simultaneously roll and flange ® 
or full details one operation. Curvit Div’n, 
lodyne Corp., 19 Grovesnor A 


the SEALUBE company E. Providence, R.I., or Circle 


WAKEFIELD, MASS. 
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To control your precision machines 
making precision holes... 


. COMTORPLUG 


gives you an honest tenth, 
eliminating guesswork gaging 


ily read tenths. 

me <0¥ - hora reading. 
Unique patented expanding plug gage 
gives automatic 2-point gaging, self- 
aligned, self-centered, with positive accu- 

independent of operator variations. 
Reasonable cost lets you equip every 
operator producing precision bores. Thou- 
sands used in automotive, aircraft, house- 
hold appliance, electric motor and other 
fast-moving programs to improve quality, 
increase production, keep down rejects. 


Va 


For holes 
%" to 10” 
diameter. 





SEND FOR BULLETIN 50——> 


COMTOR CO., 82 Farwell St., Waltham 54, Mass 








steel drilling 


FORD 


HI-ROC CARBIDE DRILLS 


Give these FORD “HI-ROC” 

drills a trial run in your 

shop. See how many more 

aceurate holes you will drill 

before regrinding is necessary 

... even in metals to 65 R.C. 

and 280,000 psi tensile. 

Choose from 50 standard sizes 

in lengths from 114” to 7”... 

or have ForD engineers design and _. 
produce “Hi-Roc” drills, oma 
ground from solid carbide, 

lo your specific requirements. 


WRITE FOR BULLETIN 906 


FORD MM. A. FORD MFG. CO., INC. vept. 1-260 


Toole 1545 Rockingham Road, Davenport, lowa 
Monufacturers of Precision Cutting Tools 
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\ PRECISION BORING 


“\ MAXWELL 


MASTUR 
BORING 
HEADS 


Ask your Greater accuracy, more work in less time, longer 
mill supply tool use—you get them all with Maxwell's new 
house or Mastur Boring Head line. 


Maxwell Adjustable to 0.0001-inch, Maxwell's new im- 
salesman proved boring tools feature an adjusting-screw head 
or write graduated for readings in th dths, with body 
today for having vernier readings of 0.0002-inch. Four stand- 
CATALOG ard models for tools %” to 1” diameter, and up to 
BB-159 3” in specials. Boring range from %” to 15”. aa-se72 


MAXWELL INDUSTRIES, INC. 
493 East 5th Avenue - Ashtabula, Ohio 
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Two for One 


TAP & DEBURR 
IN ONE OPERATION 


Just slip Burr-Bit on any make 
tap—holes are deburred auto- 
matically, leaving a smooth, 
clean chamfer. 


1 set-up— 
1 operation— 
instead of 2! 


Burr-Bit by Vernon Devices is 
made of the finest quality high 
speed tool steel. It fits all 2, 3 
and 4 flute taps, and can be 
used on almost any material. 


Write for complete data 
and learn how you 

can save on your 
tapping operations. 
Dept. TP-2 


VERNON DEVICES, Inc. 


nN 
Ny Y 


CIRCLE INFORM-A-GRAM KEY NO. 1294 








THIS is No Ordinary Power Hack Saw Blade 


This is the unbreakable MARVEL 
High-Speed-Edge Hack Saw Blade 
—the first bi-metal blade—invented, 
developed and introduced by 
MARVEL. This blade is a combina- 
tion of two materials best suited to 
the requirements of an efficient hack 
saw blade. . . a narrow high speed 
steel cutting edge permanently 
welded to a tough, non-brittle alloy 
steel body. Each blade is triple tem- 
pered to assure long life and maxi- 
mum toughness to the cutting edge. 

With a MARVEL Blade, you can cut 
any material—from the free machin- 
ing steels to the toughest alloys... 
fast, accurately and economically. 


You can tension a MARVEL Blade 
from 200% to 300% tauter than any 
ordinary blade, permitting much 
higher speeds and heavier feeds 
without deflection or breakage. 

Like all good things, attempted 
copies of the MARVEL Blade have 
been numerous, but its performance 
has been unequalled by any of the 
imitators. Ask for MARVEL Blades by 
name and you can be sure you’re 
getting the best on the market. Lead- 
ing Industrial Distributors have 
them in stock. 

Write for latest cutting tool Bul- 
letin and the name of your nearest 
MARVEL Distributor. FB-1020 


Cp ONE ~\ Ra eA cAWS § 


ARMSTRONG-BLUM MFG. CO. 5700 W. Bloomingdale Ave., CHICAGO 39, U.S.A. 
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GRIND -DEBURR- POLISH 


Faster and Easier with a 


DREMEL MOTO-TOOL 


TOOLING & PROD 


Product News 








No other grinder, regardless of size, power, 
or price can take the place of the Dremel 
Moto-Tool. It’s lightweight (16 ounces) and 
handles like a pencil. Gives the operator 
extreme accuracy for close-tolerance work— 
and easy operation in tight places impossible 
to reach with large peers. The Moto- 
Tool’s high speed (27000 RPM) makes it 

ideal for use with small mounted wheel 
points. It’s also handy for production 
deburring, and a perfect size and weight 

for women operators. 


The Dremel Moto-Tool is an indispensable, 
all-purpose grinder for the tool room— 
a time-saver for the production line— 
an industrial favorite since 1936. 
Order from Your Supplier os A 
Kit with 23 accessories 
or Write for Tool Catalog and storage case .. $27.50 


DREMEL MFG. CO., Dept. 520-B, Racine, Wisconsin 
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Model No. 2 
Moto-Tool only .. $19.95 
Model No. 2 Moto-Tool 





New Air Grinders 


Positive starting and highe 
torque and horsepower output ap 
features of this compact, light. 
weight four-vane rotary air grind. 
er. It’s available in both straight 
and right angle types and fg. 
tures 30,000 rpm and 1/3 hp, Fy 
details, write Field Abrasive Mig 
Co., Dayton, Ohio, or Circle hp. 
form-A-Gram No. P51. 


Self-Storing Air Hose 

Replace cumbersome rubber 
hoses on compressed air lines t 
grinders, wrenches, nut setter 
and rivet guns with a self-storing 
air hose. It’s impervious to oils an 


quickly springs back to its ori 
nal position for easy storing. Con- 
tract Synflex Products Div’n, Sam- 
uel Moore & Co., Mantua, Ohio, 
for details, or Circle No. P52. 


Dial Indicator Checker 

Quickly check your dial indice 
tors on the job using this set tha 
checks indicators graduated 
0.0001”, 0.00025”, 0.0005”, and 
0.001”. It checks for accuracy ant 
repeatability in 2 min. Get a bulle 
tin from Go-Devil Instrument @, 
624 Dutchess Tpk., Poughkeepsie 
N.Y., or Circle No. P53. 
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for pennies per day! 


benchmaster 
BENCH MILLS 


Horizontal! 
or Vertical 
milling 

on the 
same 
machine ! 


Benchmaster answered two basic metal- 
working questions in this famous millin 
machine—Why spend money on a big mi 
for small jobs? and Why buy separate hor- 
izontal and vertical mills when a Bench- 
master can do both jobs? 


Benchmaster spindle assemblies are rap- 
idly interchangeable. Simply slide one 
out and replace with the other. The ver- 
tical head rotates to any position in the 
vertical plane. When both horizontal and 
vertical milling are advantageous on the 
same job, just switch spindle assemblies 
without destroying the set-up! 


Benchmasters are sturdy and accurate, 
will hog a surprising amount of metal or 
machine to a close tolerance with excel- 
lent finish. Get the facts today —Check 
their low price and ask for free circular — 
Dealers everywhere. 

Also available: BENCHMASTER 

PRODUCTION MILLS; MILLING 


ACCESSORIES, FULL LINE OF 
PRESSROOM EQUIPMENT. 


benchmaster 


1835 West Rosecrans Ave. * Gardena, Calif. 
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Auer by HANNIFIN 


Y 5,000 PSI HYDRAULICS 


Proved by more than 25 years use 
in the Automotive Industry 


BETTER 
THAN 
EVER 
TODAY 


PRODUCTION TOOLS 


Used on trucks, trailers, automobiles 
and throughout industry 


Used for riveting, punching, pressing, 
marking and press-fit assembly 


LIGHTWEIGHT PORTABLE TOOLS 
GAP OR COLUMN PRESSES - POWER UNITS + CYLINDERS 
STANDARDS AND SPECIALS 


Call in your nearby Hannifin man—he’s a trained production analyst — 
find out how you can do more at lower cost with Hannifin “Hy- Power.” 
Or write for our new Bulictin 150-A. It tells the whole story. 


HANNIFIN COMPANY 
563 South Wolf Road @ Des Plaines, Illinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
CIRCLE INFORM-A-GRAM KEY NO. 1312 
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sharp relief, prevents metal glare. 
ffici: and > 


letterhead 
North llth St. « St. Louis 6, Me. 
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BUY US SAVINGS BONDS - TODAY! 











SPELLMACO SPOTTERS . : 
A matched set of transfer punches for tool- SPEED a DRILLING 4 TAPPING JOBS 
makers, machinists and tool cribs. = ' 
Used for transferring location of thread- JOHN'S DRILL NG 


ed, drilled and reamed holes, slugs, = ai : For cross or end Gitinn cond, 
blanks, etc. ie ‘ 


j D., th 
Precision made of finest tool steel care- : ee. ; Jig’ wil 
fully heat treated and tempered for long 3 f costs to minimum 
life. .0025 undersize to facilitate use— Greases. 


- Sh Standard removable slip fit = 
black oxide finish. ~ and holders available to drill ce 


17: : a mean off-center. The self-centering 
dened stand — sizes 3/32" to 4" by soie ohn 2 asa 
1/64” plus handy 17/32” size—length z variation. Jigs available in 

4%". PRICE only $17.90 6", 8", 14"; jaw openings 2", 314", 14" 


Single sizes available. 


‘ comp 
R. L. SPELLMAN CO. © Urbana, Ohio information. 1642 N. Paulina St., Chicago 22, Iinois 
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Extra bed area takes bulky jobs... New Ideas in Cutters 


D ig and facturers of H. Ss. S, 

tantung, and carbide cutters based on cost 
saving principles. Form relieved, hord faced 
cutting edges, throwoway inserts, welded 
semi-finished blanks, clamped-on blades. Serving 
America’s metal working, carbon, graphite, valve, 
and instrument manufacturers. Write or phone 
LUdlow 8400 for latest catalog. 


NIAGARA CUTTER 


Division of Bollier-Damerell, Inc. 
338 Niagara St.. N. Tonawanda, N.Y. 














CIRCLE INFORM-A-GRAM KEY NO. 1324 


CAMS wn 


YOUR SPECS 











Ae hy Cam Calculating Service” 
“ih we CA j > r Dr. Chas. Eisler ME, Founder 
oven, Le, - ft , Chas. Eisler, Jr., Pres. 
: 4 , “ 


- EISLER encineerinc co 


® 
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FASTER READING 
DIAL CALIPER 








it from stainless steel and 

8” -$42.00, 12’ -$59.80, 

WRITE TODAY FOR FREE LITERATURE — 
Dealer Inquiries are Invited. 


TITAN TOOL SUPPLY CO. 
Box L, 1419 Hertel Avenue Buffalo 16, N. ¥. 





CIRCLE INFORM-A-GRAM KEY NO. 1326 








40 Ton Presses) makes this press ideal for laminations, 
electronics, die trimming, non-metallic materials in addi- 
tion to regular production. For full details on this and all 
PRESS-RITE Presses, 2 Ton to 85 Ton, ask your PRESS-RITE 


The extra bed area (up to 1/3 more than usual standard 
Distributor for Bulletin 958 or write. 


For Hi-Production Automatic Press- ll” f <7 Wl": / 


es ask about HAVIR (formerly ~ , DRILL THESE HOLES 
Diebel) 5 Ton to 200 Ton Presses. Nalog Seri Tae Mee. CM. BY A QUICK, EASY, INEXPENSIVE METHOD 


Your business letterhead will bring 
literature. 


2361 UNIVERSITY AVE., ST. PAUL 14C, MINN. WATTS BROS. TOOL WORKS 
Wilmerding, Penna. 


CIRCLE INFORM-A-GRAM KEY NO. 1377 — 
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Product News Rust Protector 


— A new anti-rust spray, No. 604, 

Expanded Vise Line protects tools, parts, and instru- 

ments from rust and corrosion. A 

fine mist spreads a thin waxy film 

that clings tightly but is quickly 

removed by a light solvant. A 

handbook is available from Indust- 

rial Supply Div’n, Sprayon Pro- 

ducts Inc., 2075 E. 65th St., Cleve- 

A drill press vise line now in- land 3, Ohio, or Circle Inform-A- 
cludes models with 3%” and 6” Gram No. P57. 

jaw widths. They’re available with 

conventional screw action and Wil- 

ton’s rapid action nut which per- 

mits quick adjustment of the vise 


j si k. Con- : 
ae R-O RELIEF ALSO... 
Schiller Park, Ill., or Circle In- c 

iorm-A-Gram No. P54. 


Versatile Die Grinder makes gun dr, ills 


For rough grinding or feather 


edging, use Model 1600 air die last longer, 


grinder featuring a metering trig- 


ger that delivers 0 to 25,000 con- cut better and 
trollable rpm’s. It’s recommended ” 1 
perform more consistently! 





ne Bee 





SI (SE air | | Bb aeeeece 





for polishing, wire brushing, and 
metal removal on dies and stamp- 
ings. Contact Superior Pneumatic 
& Mfg., Inc., 13800 Enterprise 


! 
Ave., Cleveland 35, for details, or DRILL DIA. DRILL DIA. t DRILL DIA. 
Circle No. P55. bin pre 
15° ° ° 5° 


’ Ol 35° 
New Tool Making Process a : 

















Olt 
HOLE 


Not only does the R-O permit exacting control and duplication 
in grinding gun drills but it grinds cam relief from edge to heel 
leaving maximum metal to support the edge and no feather 
edge to break down. Write for literature and instructions 
on how to grind gun drills. 


oF) 
ty 


A new tool make-up process GRINDER DIVISION 
uses a new approach to tool con- R 0 Royal Oak Tool and Machine Co. 
struction — stacked preformed 29800 Stephenson Hwy., Royal Oak, Mich. 
wafers — and eliminates a number UNIVERSAL aS ey OR ae 
of basic machining operations. It’s FORM RELIEVING 
applicable to many types of tools FIXTURE 
including carbide and HSS types, 
and saves on initial tool purchase 
costs and up to 50% tool replace- 
ment costs. For details, write 
Spiral Carbide Tool Co., 12931 CIRCLE INFORM-A-GRAM KEY NO. 133 
Artesian St., Detroit 23, or Circle 
Inform-A-Gram No. P56. 
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HUEBNER PUBLICATIONS, INC. 
1975 LEE ROAD, DEPT. E 
CLEVELAND 18, OHIO 


Gentlemen: Please send books checked. 


V 

[] ADHESIVE BONDING OF METALS by George 
Epstein. 1954; 227 pages. Types and 
strengths of adhesives, joint factors, etc. $2.95 


C1 BRAZING MANUAL prepared by the Com- 

mittee on Brazing and Soldering, Amer- 
ican Welding Society. 1955; 208 pages. 
Practical information on every type of 
brazing problem, including tables. $4.75 


COLD FORMING OF STAINLESS STEELS by 
Lester F. Spencer. A 28-page pamphlet 
on the subject. $1.00 





(DIE DESIGNING 
AND ESTIMATING 


Fourth Edition 
368 pages, 26 chap- 
ters, over 400 il- 
lustrations, charts 
and graphs. 165 


Practical Points 
in Die Design 


and Construction. 
Comprehensively 
indexed. 








Written for Die Designers, Die Engineers, Tool 
and Die Makers, Owners and Managers of Tool 
and Die Shops and Depts., Students, Apprent- 
ices and valuable, too, as a reference and re- 
fresher for the die experts who are more than 
qualified to write 

a comparable text. 


$7.50 








Ci< 


V 

C] DIAMOND TECHNOLOGY by Paul Grod- 
zinski. 784 pages. 93 working tables, and 
over 486 photographs and drawings. The 
only standard work on the subject. $10.00 


C7] DIE ESTIMATING fourth edition. Provides 
the KNOW-HOW for determining what it 
takes in units of time to build a die. 62 
pages. $3.00 


[] ELECTROPLATING ENGINEERING HANDBOOK 
edited by A. Kenneth Graham. 1955; 670 
pages. Complete engineering fundamentals 
and processing data on all phases of 
electroplating. $10.00 


C] PRODUCTION CONTROL by Nyles V. Rein- C 
feld. 1959; 340 nages. A practical guide to 
the principles and functions of production 
control—details forecasting, scheduling 
and inventory techniques—incorporates 
up-to-date research from 500 companies. $8.09 


INDUSTRY AGREES ON ‘BUILDING BLOCK’ 
STANDARDS by William E. Hoffman. $1.00 











‘TECHNICA 


BOOKS BOOKS BOOKS B 











C] FASTENERS HANDBOOK by Julius Soled. 
1957; 450 pages. Complete data, illustra- 
tions and descriptions covering all cur- 
rently available industrial fasteners. $12.50 C 


C] GEARS FOR SMALL MECHANISMS by W. O. 
Davis. 20 chapters profusely illustrated 
covering theory, design and practice in 
cutting and generating gear tooth forms. $5.00 rr 











HANDBOOK OF LAYOUT C 

AND DIMENSIONING 

FOR PRODUCTION 
by Hyman H. Katz 


The functional principles of di- 
mensioning in clear, interesting 
and succint English. 


479 PAGES $15.00 


we 
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53.00 


\ 


5.00 
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V HANDBOOK OF BARREL FINISHING by 

CO Ralph F. Enyedy. 1955; 288 pages. Every 
phase of barrel finishing, including over 
150 complete specification sheets and latest 
development. 


INDUCTION & DIELECTRIC HEATING by J. 
0 Wesley Cable. 1954; 590 pages. Up-to-date 
treatment on high frequency heating. 


INSTRUMENTS FOR MEASUREMENT & CON- 

O TROL by Werner G. Holzbock. 1955; 416 

pages. Fully describes, illustrates and com- 

es all current devices for measuring 

and controlling temperature, moisture, 
pressure, flow, uniformity, etc. 


C MATHEMATICAL 
PROGRAMMING 


by Reinfeld & Vogel. 274 
pages. The practical applica- 
tion and use (rather than 
theory) of mathematics in 
industrial programming. 


$8.25 


$13.50 


$10.00 


$8.00 











ym OKS 


REFERENCE 


BOOKS BOOKS BOOKS 








MACHINING, HEAT TREATMENT & PICKLING 
OF STAINLESS by Lester F. Spencer. 36 
pages on the working of stainless steel. 


[] MICROSTRUCTURES OF DIAMOND SURFACES 

by S. Tolansky. 11 chapters of original 
research. New optical techniques ex- 
plained. 


PLASTICS ENGINEERING HANDBOOK, com- 
piled by The Society of the Plastics In- 
dustry. 850 pages. 


PRINCIPLES & METHODS OF SHEET METAL 
FABRICATING by George Sachs. 1951; 537 
pages. Describes in detail sheet metal 
forming methods, metallurgical effects 
in stamping, drawing, extruding, bending; 
design of parts and dies, etc. 


PROTECTIVE COATINGS FOR METALS by 
Burns and Bradley. 2nd edition. 1955; 657 
pages. Latest information on the composi- 
tion, properties and performance of metal- 
lic and organic coatings. 


$1.50 


$8.50 


$15.00 


$11.00 


$12.50 


O 

A DICTIONARY 

OF METALLURGY 
by A. D. Merriman 


G.C., 0.B.E., M.A., D.Sc., C.1. Mech. E., 
F.R.S.E. 






400 PAGES 
Profusely Illustrated 


Just published February 16, 1959. Prepared by Dr. 


Merriman, Secre of the Institution of Metal- 

lurgy, Great Britain, this is the most compre- 

hensive work of its kind ever to appear in print. 

The Dictionary of Metallurgy provides: 

@ 7,000 definitions 

@ 283 illustrations 

@ 236 tables—including those constants invaluable 
for reference purposes 

@ An you which includes a Table of Com- 
mon Abbreviations and Symbols, a Table of 
Abbreviations Used in Foreign Literature, and 
a Table of Physical Properties of Metals. 


$25.00 











TECHNIQUES OF 
PRESS-WORKING METAL 


by Eary & Reed, 472 pages. 
20 chapters and hundreds of 
drawings cover this subject 
eed comprehensive de- 
tail. 





$12.00 


THE PRINCIPLES OF INVENTORY MANAGE- 
MENT by Nyles V. Reinfeld. An authori- 
tative 32-page treatise on the economic 
aspects of analysis within your existent 
inventory control system. 


$2.00 


TREATISE ON MILLING & MILLING MA- 
CHINES by The Cincinnati Milling Ma- 
chine Co. 896 pages, over 200 formulas 


and 700 illustrations and charts. $8.00 


THE ACCURACY & GEOMETRY OF PRECISION 
SURFACE PLATES, ANGLES & STRAIGHT 


EDGES by E. Willard Pennington. § .75 


AMOUNT OF ORDER $————— 


Open account shipments to rated companies. Otherwise payment 
with order, please. No C.O.D.’s. Ohio customers add 3% sales 
tax. Quantity prices quoted on request. 











COMPANY 

cITY ZONE STATE 
ADDRESS 

BY TITLE 
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CUMULATIVE EDITORIAL INDEX FOR 1960 ISSUES 


Youn SUBJECT INDEX 
a URODUGTION I D 


Magazine 
Controls Inventions, who owns, Jan, J 

; E . ? Tape, and common sense, 58 (1-3/4 pp.) _* 18" 

The number of subjects in which T&P’s editors pre- ut + tO Meshing faa 2 24 
. * . : ™ ’ F lectrolytic, on a producti 
sent material in just a few issues adds up very ra Jan., p. 48 (2-1/2 pp.) sis, Jan.. p. 56 (2 pp.) The { 
pidly. Most articles are of lasting interest and have Computers Milling fs 
future reference value in solving tooling and pro- Operation of, for production jobs, Tape controlled, tooling up, Jan, - 
duction problems. Jan., p. 43 (5 pp 48 (2-1/2 pp 
a : ; ' . ; Dies susan 
This cumulative index will build up progressively Lamination, phs assembly, Laminations, of, and assembly 
during each calendar year. Each issue will carry a ain p. 37 (5 pp.) aa a toe 37 (5 pp.) : 
—— i - é a ia 
cumulative index of material contained in all pre- Builing- block machine for, Managing, 2. profits, Jan., p.§ 
vious issues of the same year, with each January Jan., p. 42 (1 p.) (2 pp p. 
issue carrying the complete index of the twelve Pisturing Pre ee Spinning 
: . illing machine, for tape - ‘Big Stuff’, hot 
issues of the previous year. at By ee BO» Pe. "> - ig ats fot and cold, Jan, 
We suggest you see to it that your copies of T&P Meneqeenne - Se ae Turning 
' oreign competition vs. standar ered, t 

are retained for future reference so you can get the of bing, Men. Bae th eS So ae a) ee 


full benefit of this new, unique and useful index. re 
The Publisher 





40-TON DOUBLE CRANK 0.8. I. 
RR OUSSELL f WHY WAIT! a ciivers trom 
THE LARGEST STOCK OF 


SPECIAL RH & LH 





WITH NEW ELECTRICALLY 


CONTROLLED AIR CLUTCH 


@ “Plug-in” foot and hand controls. 


» mit — continuous and Taps-Dies Fy Thr 4. 
@ Low air consumption. Plug Gages 


@ Large die area. Also in Stock: Write for 
9 @ RING GAGES WALL CHART 


: @ ACME & METRIC __listing Sizes 
@ Roller bearing flywheel. * TAPS & DIES “Eadal tens aa 
ROUSSELLE PRESS @ Bronze main and crank bearings. @ EX. LONG DRILLS “Specincatons 





*o 


c SIZES AND TYPES 40-TON PRESSES . 
HOICE OF 30 SIZES AN ES INS TO N FIELD TOOL ‘SUPPLY cu 


4 SERVICE MACHINE CO. oon SRE a 











Mfrs. of Rousselle Presses 
2310 WEST 78th STREET @ CHICAGO 20, ILL. 
ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY THROUGH LEADING MACHINERY DEALERS 


CIRCLE INFORM-A-GRAM KEY NO. 1361 
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You Meed an Extra Hand How to Speed Up Production! | 
HEIMANN TRANSFER SCREW SETS 


Here is the faster, more precise way of transferring open and blind screw holes—make savings in “‘wage-dol- 

lars-per hour” of your expensive hands on every job. A die-and-tool maker's tool with many other applica- 

tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench stidilee 
—no other tools needed. Get more work now—save money too! 























HEIMANN MFG.,CO. @ URBANA, OHIO mer 
CIRCLE INFORM-A-GRAM KEY NO. 1363 

“ Clee 
LEAD HAMMERS~Buy Cook ‘SHUR-GRIP* e 
blows hove te be sec wthow! meray The Inform-A-Gram card which follows page Thor 
—— = 

Wriee for circular and prices 100 is for your convenience in making inquiries 

COOK’S LEAD about advertised Product and Editorial items. 
HAMMER SERVICE Dist 
68 Massasoit Ave., E. Providence 14, R. i. in o 
CIRCLE INFORM-A-GRAM KEY NO. 1364 — 
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YOUR NO. 1 4 For 
DRILL PRESS VALUES! 2a Pennies 


18” RIVALS A 20” IN CAPACITY & H. P. >a A Da 
94” MODELS SENSATIONALLY OUT-PERFORM /ig This 


The fine unhurried workmanship of Swedish machinery in drill press- 


es made especially for Boice-Crane, U.S.A. UJ EN) “1 y T R H Cc oO = M | Ss T 


MIGHTY CONSTANT-POWER GEARSHIFT DRIVES. § | Will Increase 


NO UNHANDY GUARDS, PULLEYS, s 
‘BELTS TO CHANGE Production and 


cans snesiamie nies Tool Life As Much 


shift on 4-speed models, plus 2 
speed motors on 8-speed models. 
Reverse tapping switch standard 
on 24”, optional on 18”. 


NEW! EXCLUSIVE! POSITIVE 
AUTOMATIC MULTI-DEPTH STOPS 


Provide 3 stops for hand-feed step or inter- 
rupted stroke drilling and counterboring. 


SPINDLE * QUILL * COLUMN — 


ony. oversize, super-accurate 
spindle has No. 3 .T. socket 
WITHIN IT and BETWEEN BEAR- 
INGS. All bearings SKF, the bottom- 
most a heavy duty roller bearing. 
Columns from 4” dia. on 18” to 
5” on 24” P.F. model. All quills 
2-3/8”. Head and table Raisers are 
standard. 





POSITIVE ALL-GEAR DRIVE oa : q 
or drilling, tapping, milling, sawing, grind- 

MORE POWER THAN V-BELTS ing, etc. Removes heat from cutting edges of 
tools and work. Feeds can be increased con- 
siderably, finer finishes and accuracy are 
1 H.P. geared drive means 1 H.P. at ALL speeds. obtained. TRICO-MIST absorbs heat, thereby 
Contrast with the terrific power losses of V-Belts quenching it faster than flood coolants which 
and sheaves at the low spindle speeds best suited only transfer it. Chips slide freely up the tool 
to large twist drills. Fully enclosed precision steel face and are blown away automatically. Sim. 
and fiber gears. 11 to 13 ball bearings. ple needle valve controls size and volume of 

lt ee = mist spray. Attaches to shop air line. Availabie 


with one and five gallon containers—single or 
DOWN T O EARTH PRICES multiple outlets—single or dual valve control. 
1”, 1” holes max., 3-ph. plain table —_ Just $369.50 SEND FOR BUL. No. 37 
24” P.F. 1-1/4” cap., shown, only $795.00 H.F. $575.00! TRICO FUSE MF aon 
FULLY GUARANTEED — Inspected and tagged certifying in .000’s and .0000’s the li . ‘ e Aa. 
built in accuracy and critical alignments. 


REPLACEMENT PARTS STOCKED TO MEET ALL FUTURE DEMANDS CIRCLE INFORM-A-GRAM KEY NO. 1372 
SAVE UP | ups. snot: cosh tale Sc HARDNESS 


yenns a Sving $4.75; 1/2”-$17.54 

$4.55; 3/8”—$16.27, saving 75; "—$17.54, sav- 

10 25% ing $5.10. Prompt shipments. Guaranteed. TESTING 
Dealers wanted. Free leaflet lists sizes nos heen 2 wit 

} WRITE TODAY FOR ADDITIONAL INFORMATION the SCLEROSCOPE 

} 


BOICE-CRANE COMPANY Since 1507 


_ // ry 
[POWER TOOLS | 963 W. Central Ave. * Toledo 6, Ohio THE SHORE 


CIRCLE INFORM-A-GRAM KEY NO. 1371 INSTRUMENT 
& MFG. CO., Inc. 
90-35 Van Wyck 
Expressway 
Jamaica 35, N. Y. 








MOTOR POWER 
TRANSMITTED 
TO SPINDLE 


semeodgerionu 









































NEW DIAMOND Ph anemone Beara ll CIRCLE INFORM-A-GRAM KEY NO. 1373 


WHEEL MAKER 


| h ition for high- 4 - 
The Gordon Warren Co. has been formed in ° pment te ster Ne — <9 M | N Q AT U KR = 


Cleveland to manufacture and market a com- Qualifications: hanical ineer; 
plete line of resin and metal bonded o ee — Ha ate cA wand 
diamond "wheels, Founders of ‘the new. firm age 35-40; sound background in forg: DRILL BUSHINGS 
are Oliver dy mF pr omen ae | — treating, methods, etc : Hole Sizes—No. 80 to 3/32” 
Thomson and Dona atessa. three have = 7 a : ” 
bed .wide experience in the abrasives field. y oectng Bg nage ng F all aa 0.D. 3/32” to 13/ 64 
or information on the new line, contact o CIC — wanitetuian’ oF Waldenines Lengths /," to 3 
GORDON WARREN CO., tools, hydraulic pumps, presses, etc. .0002 Tolerance on I.D. 
2193 W. 26th St. . 
- All replies confidential. 
CLEVELAND, OHIO ind resume to: Walter Hertz 
Distributors interested in handling the wheels OWATONNA bias COMPANY WRITE FOR CATALOG 


in other cities should also contact the firm. PREBCO BUSHING CO. 
e 
14702 East Arrow Hwy., Baldwin Park, Cal. 
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How to Design and Specify 
PRINTED CIRCUITS 


OVER 70 ILLUSTRATIONS are included in this new 
publication, reporting on: Advantages of Printed Circuits 
. Layout and Design . . . Selection of Materials and 
Components . « « Multiple ‘Soldering Techniques . . 
Reliability . . . Production Methods . . . Process Limita- 
tions . . . Printed Circuit Assembly . . . ‘Service and Re- 
air . . . Artwork . . . Finishes . . . Information on 
Switch Plates and Commuter Discs . . . and other valuable 
information. Also includes NEW RECOMMENDED TOLER- 
ANCES FOR PRINTED CIRCUITS. $5.00 


HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 
Please send copies of ‘PRINTED CIRCUITS” at $5.00 


each postpaid. Ten day examination allowed; returnable for full 
credit or refund if returned in saleable condition.) 





Open account ship- 
ments to rated com- 
panies. Otherwise, 
payment with order, 
please. No C.O.D.’s. 
Ohio customers add 
3% sales tax. 





Enco Turrets Assure 
+0005” Accuracy 











Enco’s passion for exacting accuracy 
is paying off in metal working opera- 
tions everywhere! Combining pre- 
cision lathe output with efficiency 
and economy has become a necessity 
. . - and Enco turrets have proved 
the ideal answer. An Enco turret 
transforms one lathe into a produc- 
tion machine, each operation of un- 


REO. V.6 Pet Ore. 


ee a ccuracy due to spring 
ed ball design! NOTCHES CLEAN 





ae Be steel precision 
ked between accurately milled 4-4 
seats consistently give 











Also Mfrs. of Enco Hexturret Bed Turrets 
Write today for catalog No. 53. 
There's an ENCO turret for every lathe. 


MANUFACTURING CO. 





4520 West Fullerton Avenue 
Chicage 39, Illinois Dept. 719 





NO FINISHING 
NO DEFORMATION 
Standard ARC-FIT in hand or 
power press shears contours 
for “T” joints for ¥" to 2” 
pipe or tubing with easily 
interchanged dies. 
my ay net pad phen by wed Special ARC-FITS for larger 
sizes, angles other than 90°, 


accuracy 
indexing. Hardened all steel construction slotting or notch- Stenderd 
minimizes wear, retains built in precision. ing square pipes, Arc-Fit = 


angle iron or flat = ow J 


1813 N. 32 Ave., Stone Park, Ill. 
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ADVERTISER’S INDEX 


A. |. T. Diamond Tool Company ._. 
Acme Tool Corporation 

Aget Manufacturing Co. 
Air-Mite Devices, Inc. 

Alina Corporation 

Allegheny Ludlum Steel Corp. 
Aloris Tool Company, Inc. 
American Drill Bushing Co. 
American Optical Company 
Ampco Metal, Inc. 

Anocut Engineering Co. 


Armstrong-Blum Mfg. Co. ....... 130 


Armstrong Brothers Tool Co. 

Atlas Press Company, 
Clausing Division 

Bausch & Lomb Optical Co. 

Benco Collet Mfg. Co. 


Benchmaster Mfg. Co. .......... 131 
Meleetieems Ca. .. 1... cc cs coun 177 
Branch Manufacturing Co. ....... 109 


Brush Instruments 
H. L. Bushman Co., Inc 


Cadillac Gage Company 
Challenge Machinery Co. 
Chicago Tool & Engrg. Co. 
Clausing Division, 

Atlas Press Company 


Clearing Machine Corporation 
Div. of U. S. Industries, Inc. 


Commander Manufacturing Co. 
Comtor Company 
Cook’s Lead Hammer Service .... 


Danly Machine Specialties, Inc. ... 
Dayton Rogers Mfg. Co. e 
J. Arthur Deakin, Inc. .......... 
Dearborn Gage Co. 

F. W. Derbyshire, Inc. .......... 
Detroit Power Screwdriver Co. 


DeVlieg Microbore 
Div. DeVieig Machine Co. 


a 
The DoAll Company 

Reames) OGle. Ge aks ec ns eo ae 
Dumore Company 

Dykem Company 


Eclipse Counterbore Co. ......... 
Efficient Tool & Die Co. 

Eisler Engineering Co. .......... 
Enco Manufacturing Co. ........ 
Engelhard Industries, Inc. 

Erickson Tool Company 


Federal Products Corp. 
Fenn Mfg. Co. 
Ferguson Machine Corp. 
Field Tool Supply Co. 
M. A. Ford Mfg. Co. 


Gaertner Scientific Corp. ........ 


Gas Appliance Service, Inc. 
Gisholt Machine Co. 
George Gorton Machine Co. 


Greenlee Bros. & Co. .........-. 


Grip Nut Company 


Hamilton Tool Company 
Hammond Machinery Blidrs., Inc 


Hannifin Company 
Div., Parker-Hannifin Corp. 


Hardinge Brothers, Inc. 
Heimann Mfg. Co. 


12 
84 
13 


125 
% 
130 


132 
138 





¥ Ft FS FFF 


, Eye 


FEBRUARY 1960 


ADVERTISER’S INDEX 


Publications, 
—— 82, 121, 134, 138 


Wm. T. Hutchinson Co. ........ 14 
Hydraulic Press RO GE keticn ss 11 


Induction Heating SR ein .4:0 cha 22 
industrial Tectonics, Inc. ....... 115 
Ingersoll Milling Machine Co. .... 74 


Jergens Tool Specialty Co. ....... 121 
|. 0. Johansson Co. ............ 126 
Johnson Gas Appliance Co. ...... 76 
Johnson Mfg. BU oa wk dtd ea 124 


Kaufman Manufacturing Co. ..... 115 
Kearney & Trecker Corp. ....... 
Kennametal, Inc. 

Kidde Precision Tool Corp. ...... 
Kingsbury Machine Tool Corp. ... 


Lempco Industrial, Inc. ......... 
Lennox Tool & Machine Bidrs .... 
Louis Levin & Son, Inc. ......... 109 
F, j. Littell Machine Co. ........ 109 
Logan Engineering Co. ......... 80 


MBI Export & Import, Ltd. ....... 24 
Machinery Builders, Inc. ........ 
TE a's, win 54-0, og & al 0 
Marshall Steel Company 

Jas. H. Matthews & Co. ......... 114 
Maxwell Industries, Inc. ........ 

Meier Brass & Aluminum Co. .... 
Metallurgical Products Dept. of C.E. 

W. F. Meyers Co., Inc. ......... 
Micrometrical Mfg. Co. ......... 
Milwaul 2 Cylinder Co. ........ 

The Mins.2r Machine Co. 

Mohawk Tools, Inc. 

Moore Special Tool Co. ......... 


National Broach & Machine Co. .. 
Karl A. Neise 





Newton Hydraulic Tooling Co. ... 
Niagara Cutter Div. ............ 
Nobur Manufacturing Co. 


Ohio Knife Co. 
O’Neil-Irwin Mfg. Co. .......... 
Ortman-Miller Machine Co. 


Pedrick Tool & Machine Co. 

Polish Products 

Porter Precisi ' 

Prebco Bushing Co. 

Procunier Safety Chuck Co. ...... 126 

Producto Machine Co. 

Radio Corporation of America 
Industrial & Automation Div. .. 

Reid Tool Supply Co. 

Rice Pump & Machine Co. ...... 

Rockford Engineered Products Co... 

Royal Oak Tool & Machine Co. ... 

Ruthman Machinery Co. 


5 & E Machine Products, Inc. .... 
$-P Manufacturing Corp. 
Sales Service Mfg. Co. 
Sandvik Steels, Inc. 
Coromant Division 
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with: WE=-BOR Tools 


We-Bor Boring Tool Holders offer adjustability 


without excessive off-center mass and vibration at 


hi-rpm's needed for most efficient carbide 
boring of small holes—up to 1” diameter. 
Simple two-piece construction calibrated 
for easy, accurate adjustment. 


Wetmore Carbide Boring Tools — 
for production boring of small holes 
to highest precision and finish. 

24 standard sizes offered for 

bores from Yj, to 1” diameter. 

For best results use We-Bor 
Adjustable Holders. 


We-Bor Boring Tool 
Complete Set 
Greatly simplify boring 


d accuracy. 


Write for NEW 32-Page Catalog— Dealers in principal centers. 


Wetmore Tool and Engineering Co. 
5320 E. Washington Bivd., Los Angeles 22, California 


L406 6 ICS 


= Boring Reamers Core End Mills Port Contour Form 
° Drills Routers 


Tools 


Milling Special 


Cutters Cutters Cutters Cutters 
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LIFTING 
DEVICES 


for 
FAST « SAFE « BETTER 
Material Handling 
of 


° 
e COILS 


. 
* DRUMS « PALLETS 
400 MODELS 
H. L. BUSHMAN 
co 


SHEETS 
e BOXES 
OLDS 


100-A W. Central Ave. 
ae Tins Roselle, Illinois 
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JIG BORING 


and 
Large Precision Machining 
Done to your specifications 
We Have 
22 jig Borers 


KIDDE PRECISION TOOL CORPORATION 
10 Locust Ave., Roseland, N. J. 
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BUY 
US SAVINGS BONDS 
TODAY! 











SPECIALS EEE 
SOS | 


i See 
pumous Seay ol 
eFoue 


SPECIFY TOMCO 
FOR DEPENDABILITY 


A Complete line of high 
grade hand knobs, levers, handles, hand 
wheels, graduated dials is available for 

“4 immediate shipment from stock of stand- 
Ma ard items. Specialty items made to your 
specifications. 


WRITE FOR INFORMATION 
Naeae AS OF ee ay 


we 
RACINE 2, WIS. 
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140 TOOLING & PRODUCTIQ 
Scherr-Tumico Co. ............ 125 
The Sealube C P cece e se cme 128 
Seibert & Sons, las. +t e oss Ce 3 
The Sentry Company ........... qy G 
Service Machine Co. ........... 1% 
Severance Tool Industries ......_ }yy 0 
Shore Instrument & Mfg. Co. .__. 137 | 
R. L. Spellman Co. .........58 122 
h p " C t r T 0001” Standard Tool & Mfg. Co........ F 
Hig recision ccuracy ouaranteed 10 P. A. Sturtevant Co. ........ 3 r 
Superior Steel Products Corp. .__. 
* 5 Sizes to fit any Lathe Syntron Company ............. 4 
* on adjustment and Tiecken Roller Beaslag Co 1 ‘ 
ee ; Titan Tool Supply Co. .......... 19 
° Tremendously timesaving Co rer. 139 % 
* Rigid construction improves job | Trico Fuse Mfg. Co. .........., 137 
quality United States Diamond Wheel Co. 4 Jol 
Write for free brochure U. S. Tool Company, Inc. ....... RE tic 
THE EXCLUSIVE DISTRIBUTOR Unitron Inst. Div., ref 
ANOTHER FINE United Scientific Co. ......... 3 
KARL A. NEISE arise Universal Engineering Co. ..... 17, 9 an 
ee ES eo MODERN T00lS Valvair Corporation ............ rH] to 
a ree Vascoloy-Ramet Corp. .......... 5 an 
ee See Ae et ER us as Vernon Devices, Inc. ..... 129 
Vlier Engineering Corp. ......... 105 ple 
CONTRACT SERVICES DIRECTORY ee a ae 7 
Ward Machinery Co. ........... mW 
<a oe Wardwell Mfg. Co. ............ % 
Listings, $12.00 per inc d per ni 
Minimum charge, $4.50 per insertion. Rates net. a eee SAL owes teen Bee ge ° ea i 
13404 St. Clair Ave. Cleveland, Ohio + - gitthh 
Senee MU 1-2600 Wesson Company ............. 19 
° in a eer ar Wetmore Tool & Engrg. Co. ..... 139 
Ss an . 
os wees Production Engineering - S. B. Whistler & Sons, Inc. ...... Ii6 
Sueentenates eats Complete Plant Routing and Tooling Wisconsin Drill Head Co. ....... 17 
LATHE AND DRILL PRESS WORK 
518 Thirty-Ninth Street N.E. The Yoder Company ........... 16 fi 
Phone: EMpire 5-0309 . 
CEDAR RAPIDS, IOWA Wire Forms: Racks, 
eal Wire Assemblies: ADVERTISING 
—. —— Made to Specifications —— REPRESENTATIVES 
DAVIS TOOL and ENGINEERING CO. LOW PRI WRI " 
19250 Plymouth Road, Detroit, Michi- Fastorm Wire Division CHICAGO 1: 
gan, VErmont 5-6000. Tools and Dies, 6125 Carnegie Ave., Cleveland 3. Ohic Robert R. Pierson 
Special Machinery, Sheet Metal Stamp- 333 N. Michigan Ave. 
ings and Assemblies. FRanklin 2-4811 
THE INDUSTRIAL MACHINE CO. CLEVELAND 18: 
Ohio 1436 East 47th St., Cleveland, Ohio. Jerry J. Miller 
Founded in 1908. Builders of Special 1975 Lee Road 
Machinery. General Machine Work. FAirmount 1-4040 
TRUCK SIGNS & DECALS — Save 50% J 
Waterproof Plastic: Academy Decals nares nae le 
3324 Altamont St., Cleveland 18, Ohio . Pickre Associate 
KIFFER TOOL & DIE CO. 318 Stephenson Bidg. 
5601 Tillman Avenue, Cleveland, Ohio, TRinity 1-0790 
aa fg? te 
ur 12) a. a ery, 00. : 
BUCKEYE INCUBATOR Co. Dies, Jigs, Fixtures, Swiss cig Boring. NEW YORK: 
329 Mi. Vernon Ave., Springfield. Ohio oy — ss 
FA 5- . le 
Production Facilities for Metal Stamp- MUrray Hill 2-3345 
Welding, Painting and Assembly. Tool. SOSLE & SEAUTOH, BNC. NEW ENGLAND: 
ing & Production at Reasonable Prices. 998 Broadway, Bedford, Ohio, BEdford 
Large or Small Parts 2-2800. Tooling, Short Run Production Meade & Co. . ‘Ndi 
Long or Short Runs. and Machined Parts for Automation. pad — ae Building 
joston 16, Mass. 
Liberty 2-9677 Lesad 
WEST COAST: 
" M. D. Pugh & Assocs. 
Topics for next month’s T&P include — Altadena Calif 
P.O. Box 
Machining . . . die making tricks . . . supervisory SYcamore 7-2894 
x pepe Palo Alto, Calif.: 
development . . . air power circuitry . . . heat Hunter Vinton 
- 4 16 Crescent Drive 
treating . . . and many more subjects of interest. | DAvenport 5-4815 
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GET TRUE READINGS 
ON FINISHES 
EVERYTIME, EVERYWHERE 


WITH 


SURFINDICATOR 


Job to job, plant to plant, every Brush Surfindicator gives true and iden- 
tical readings from 0 to 1000 microinches on the same surface. Precision 
reference standard cOmes with every unit; makes field calibration simple 
and eliminates need for factory adjustment. The Surfindicator is immune 
to magnetic fields, vibration, line voltage variations; weighs but 15 pounds 
and is completely self-contained. ONLY Brush Surfindicator Complies Com- 
pletely With ASA and MIL Specs. See For Yourself. Request A Demonstration. 


— brush INSTRUMENTS 


Divisiom OF 





COmPoRATiON 





— 
oe eT ; om Pieest 
EE i ROR 
“ ore | 
~ ee 


SO ters 2 ew 
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precision 


delivered! 


eo That’s the story of American Drill Jig Bushings 


When precision is expected, you can depend on American! American distributors offer 
i a complete line of standard, off-the-shelf precision drill jig bushings in your city. 


Let us send you our new catalog with drill bushing selection tables — making it easy 
for you to specify the proper bushings, for all your bushing needs. 


7 
DRILL BUSHING CO. 
5107 PACIFIC BOULEVARD * LOS ANGELES 58, CALIFORNIA 


TRADE he MARK ® 
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